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Any one who is accustomed to the aspect of our dry open 
fields or sandy hills in the summer can not have failed to notice 
the Wild Indigo (Yellow Indigo Broom, Hapttsia tinctoria (L.) R. 
Br.). The bright yellow flowers and small three-parted leaves 
make a very conspicuous plant. In early July, on Cape Cod, 
before the flowers are open the plants are green, but a few weeks 
later a black twig or branch will be noticed, and by August often 
whole plants will be black, even the flowers. If a green leaf is 
pinched or injured so that the epidermis is broken, there will pres- 
ently be a black spot at the injury, and it is generally the branches 
which have been stepped on or have suffered from an insect bur- 
rowing into the stem near the ground, which are the first to show 
this very characteristic blackening. It is not always due to an 
injury ; an apparently healthy plant will be so black that one can 
easily believe that a good substitute for indigo could be found in 
it, and indeed during the Civil War this was tried ; while in drying 
it is well known how dark a specimen it makes. 

The following facts were noted at the Marine Biological Labor- 
atory at Woods Hole, Massachusetts, during some studies made 
at Dr. True’s suggestion and with his kind assistance, upon the 
cause of the blackening of the leaves of Baptista tinctoria. It was 
thought probably to be due to an oxidizing enzyme, and various 
experiments were tried to prove whether or not this was the case. 

It may be well to say a word about the enzymes. Effront * 


* Effront, J. Les enzymes et leurs applications, 63, 64. 1899. 


[The preceding number of the BULLETIN, Vol. 31, No. 11, for November, 1¢04 
(31: 581-620, f/. 26), was issued 26 N 1904. } 
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has classified them into three large groups according to the effects 
which they produce : 

A. Soluble hydrating ferments or enzymes. 

B. Soluble oxidizing enzymes. 

C. Enzymes causing molecular decomposition. 

It is with the middle group that this paper is concerned. The 
oxidizing enzymes are found in both animals and plants, are widely 
distributed in all the parts of plants and in every kind of plant 
from bacteria to the phanerogams. Laccase, the first of the oxi- 
dases to be discovered (in 1883 by Yoshida, a Japanese chemist), 
makes lacquer; malase acts on fruits and causes apples and pears 
to turn brown when exposed to air; and others are connected 
with the ripening of olives or are found in wine. Without giving 
them actual names, like the foregoing, there are two kinds of oxi- 
dases generally recognized by the differences of their reactions, 
one ‘‘ oxidase,” which oxidizes guaiaconic acid (the characteristic 
reactive in the guaiac resin) to guaiac blue without the aid of 
peroxide of hydrogen, and the other ‘‘ peroxidase,’’ which oxidizes 
it only when this substance is present. * 

There is a third, catalase, which according to Loew ¢ is of 
general occurrence in the vegetable kingdom. 

In this paper only very general experiments are described, but 
the methods of preparation of the material and ways of applying 
the tests are the ones usually adopted for this kind of work. 

Preparation of material, — Fresh stems were gathered and the 
leaves stripped off; flowers also were used when present, but not 
the pod or thicker stems, as these could not easily be sufficiently 
broken up. The leaves were ground up in a mortar with quite 
fine sand, which had been previously treated with dilute hydro- 
chloric acid and washed until no acid reaction could be detected 
with litmus paper, then dried in the sun. When ground, the 
leaves were covered with distilled water and left to macerate for a 
period of a half to one hour; the extract was next filtered, the 
leaves being squeezed in a cloth as dry as possible and thrown 
away. The filtrate was treated with three times its bulk of strong 

*Loew, O. Curing and fermentation of cigar leaf tobacco, 27. (U.S. Dept. 
Agriculture Rep. No. §9.) 1899. 

t Loew, O. Catalase, 30. (U.S. Dept. Agriculture Rep. No. 68.) 190:. 
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alcohol and left for an hour or two, to precipitate chlorophyl, 
proteins and other matters; this precipitate, dissolved in dis- 
tilled water, was filtered again, and this solution used for the 
experiments. 

Kinds of extracts made.—It was found that as soon as the 
pounded leaves were exposed to the air they turned from green to 
black in less than half an hour, whereas those not so much exposed 
kept green. So two kinds of extracts were made, one in which 
the pounded leaves were at once covered with water, when only 
those near the top became black, another in which the pounded 
leaves were left for twenty-four hours to get as black as possible 
in the air, and then extracted as usual. The first method gave 
a dark brown solution which kept growing darker so that it was 
difficult to see the color-reactions ; the second gave a clear amber- 
colored extract, free from the products of oxidation, easily show- 
ing the slightest reaction to color tests, but otherwise acting like 
the first. In order to get purer enzyme solutions, a portion of the 
original solution was treated with three times its bulk of alcohol 
and filtered, dissolving the precipitate in water, and this process 
was repeated, thus securing second and third extractions much 
lighter and clearer and rather more sensitive than the first. 

In general 95 per cent. alcohol was used for the first treat- 
ment, and 80 per cent. for the second and third. Although some 
absolute alcohol was also used for the first extraction and gave 
much heavier precipitates, it was too expensive to use in the 
necessary quantities. There was little difference in the amount 
of precipitate between 95 per cent. and 8o per cent. alcohol. 

Tests for enzymes. — When the extracts were ready they were 
tested by taking about ten cubic centimeters in a tube and adding 
a few drops of solution of gum guaiac (2 grams of guaiac in 100 
cubic centimeters of absolute alcohol); then the solution turned 
an opalescent blue, becoming slightly darker when shaken, and 
a clear blue on adding 95 per cent. alcohol, which dissolves the 
excess of guaiac. This showed that an oxidase was undoubtedly 
present. Upon the addition of one drop of hydrogen peroxide, 
the solution turned a very deep blue, and this color would last 
several hours without fading. This second reaction suggested the 
presence of a peroxidase. These two tests were used in all the 
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experiments, the colors given above being considered the normal 
reaction and any variations, as the rapidity in the change, or shades 
of blue, were taken to mark disturbance in the action of the enzyme. 
It was found that the guaiac solution did not xeep its power more 
than three or four days. The best reactions were produced the 
day it was made up. Green * considers that it is not safe to rely 
upon the guaiac test as a method of recognition for an oxidase, as 
several ordinary chemica’: and mineral compounds also yield a 
blue color with it, and says the surer way is to isolate the enzyme 
and prove its presence by its action. On the other hand Loew t 
considers that “such objections are groundless when fresh organized 
tissues are under investigation. Other oxidizing influences are easily 
recognized by control tests, which the careful worker will not omit 
to make. . . . Such blue reactions are not restricted to certain 
limits of temperature as the reactions of oxidizing enzymes are.”’ 

Temperature experiments. — These were made by putting five 
or ten cubic centimeters of the enzyme solution into tubes and 
exposing them for five, ten, fifteen and thirty minutes as nearly as 
possible to the same temperature, by means of water baths. Ex- 
posures begun at 55° C. and up to 75° C. showed no difference 
from the normal. At 75° C. for shorter exposures the guaiac or 
oxidase reaction was slower in appearing and not such a good 
blue, and the hydrogen peroxide or peroxidase coloring became 
greener and clear, instead of deep blue. For longer exposures the 
reactions were still slower. 

At 79° C. to 81° C. for thirty minutes the guaiac reaction was 
very slight ; the peroxide light blue, and the color faded. 

At 85° C. for five or ten minutes there was almost no reaction 
to gum guaiac, and the peroxide reaction was green and clear and 
slow ; while at 86° to 87° C. for twenty and thirty minutes there 
was no reaction to either. Therefore the thermal destruction 
point is 86° C. for long exposures and 87° C. for shorter times, 
that of the oxidase being probably a few degrees lower than that 
for the peroxidase ; the third extractions were a trifle more sensi- 
tive than the original one. 

*Green, J. R. The soluble ferments and fermentation. 1899. 


t Loew, O. Physiological studies of Connecticut leaf tobacco, 31. (U.S 
Dept. Agriculture Rep. No. 65.) 1900. 
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These conclusions are drawn from over fifty experiments made 
under the same conditions with the various solutions, each solu- 
tion being tried at least twice, generally more often, at each degree 
of temperature between the extremes indicated. 

A little different temperature test was made by holding 
branches with the leaves on in water at 70°, 80°, go° and 100° C. 
for five, ten and fifteen minutes, then mashing the leaves and pre- 
cipitating with alcohol and testing as usual. In this way the en- 
zyme was not destroyed until the branch had been at 90° C. for 
fifteen minutes, and even then there was a little reaction with 
hydrogen peroxide. At the boiling point of water the oxidase 
was destroyed by a five-minute exposure, the peroxidase by a ten- 
minute exposure. Even this high temperature for less than five 
minutes does not quite destroy the enzyme, and this fact was no- 
ticed with a solution which gave reactions when brought once to 
the boiling point, and ceased only when boiled several minutes. 
The leaves on the branches when exposed to the lower degrees 
for short periods turned dark or biack on drying, while the boiled 
ones remained green. 

These temperature results correspond fairly well with those 
given for the maple leaf by Woods.* He found that in the plant 
tissues both the oxidase and the peroxidase will stand somewhat 
higher temperature than in aqueous or alcoholic solutions. The 
oxidase of a hard maple leaf is usually destroyed by heating five 
minutes at 70° C. in an aqueous solution ; the peroxidase requires 
five minutes at 80° C. In the leaf, however, it took fifteen min- 
utes at 85° C. to destroy them, while both were destroyed in a 
50 per cent. alcoholic solution in three minutes at 70°-72° C. 
The enzymes of other leaves behaved in a similar manner. The 
tobacco oxidase is destroyed between 65° and 66° C. and the perox- 
idase between 87° and 88°C. On this subject says: The 
temperatures thus far observed which render enzymes inactive are 
not constant under all conditions; the acidity of the plant juice, 
the degree of dilution, the duration of the heating, and the pres- 
ence of certain salts have a modifying influence on the height of 


* Woods, A. F, The destruction of chlorophyll by oxidizing enzymes. Cen- 
tralbl. Bakteriol. Parasit. Abt. 2. §: 745-754. 1899. 
+t Loew, O. Physiological studies of Connecticut leaf tobacco, 21. 1900. 
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the temperature at which the change to the inactive modification 
takes place.” He then gives destruction temperatures for several 
oxidases in various plants, which vary from 60° to 95° C. 

Citric acid tests. — Ten cubic centimeters of the enzyme solution 
were put in tubes, then by means of a burette I cc., .5 cc., and 
.2 cc. of citric acid of different strengths were added, the tubes set 
aside for an hour and then tested with the solution of gum guaiac 
and hydrogen peroxide. Citric acid (normal) was used to begin 
with, then one fourth normal, one eighth normal and one sixteenth 
normal, each one tried in three tubes with the three different 
amounts of acid. The normal solution gave no result at all, ex- 
cept a heavy brown precipitate. 

The quarter normal, when only two tenths cubic centimeters 
were added, gave a weak guaiac reaction and a gray-blue peroxide 
coloration. 

With one half a cubic centimeter of the one eighth normal 
solution there was a fair reaction with both, but not normal in 
color, the good colors being reached only with .2 cc. of the one 
sixteenth normal solution. In all but the last there was a precipi- 
tate ; in the stronger solutions this was brown, in the weaker blue, 
and in most the color faded. No definite conclusions could be 
drawn from these results. 

Sodium hydroxide tests. — These were made in the same way 
as those with citric acid: a one quarter normal solution was the 
strongest used (ten grams in one litre of water), the weaker ones 
being one quarter, one eight and ore sixteenth of that. Results 
follow : 

One quarter normal — no reaction with either guaiac or hy- 
drogen peroxide, a clear yellow liquid. 


normal, normal, normal. 
(to cc. | normal and 30 cc. (5 cc. } normal and 35 cc. (2} cc. } normal and 37} 
H,0. ) H,0. ) ce. H,O.) 
.5 cc. in a few cases gave Most of these experi- All gave guaiac reaction, 
a slight reaction to guaiac, ments gave a guaiac reac- though greenish instead of 
none to H,O,. .2 cc. and tion, but none with H,O, blue, and with .§ and .2 cc. 
less gave generally a guaiac until only .2 cc. was used. there was a reaction to 
reaction, occasionally one H,O,, though green instead 
with H,O, of blue. 


The sodium hydroxide solution gave a yellow color to the 
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enzyme solutions which was noticeable even in the weaker ones, 
making the color reactions greenish instead of blue. There was 
no precipitate in any and the color faded in most of them. In 
these results it is seen that it is the oxidase which is more resis- 
tant, while in the thermal tests it was the peroxidase. Loew * 
states that in the majority of cases the oxidase will prove the 
more energetic of the two but it succumbs much more quickly to 
noxious influences, as alcohol or heat. 

A few experiments were tried with both citric acid and sodium 
hydroxide, using for each .5 cc. of } normal solution (where a 
slight though decided reaction to both guaiac and hydrogen per- 
oxide was observed), and then heating the tubes. It was found 
that the thermal destruction point was thus reduced from 86° to 
75” 

MISCELLANEOUS EXPERIMENTS 

1. The experiments given above seemed to prove that there 
were two oxidases and it was thought probable that catalase was 
also present, but although two attempts were made to prove this 
neither was successful. Hydrogen peroxide was poured on 
freshly chopped leaves and though bubbles came off, when col- 
lected they proved to be only air, not oxygen. However, when 
hydrogen peroxide was dropped on freshly made hand-sections of 
the stem many air-bubbles came off, especially from the wood and 
xylem, which action may have been due in part to catalase, as 
this property of developing oxygen by decomposition of hydrogen 
peroxide is one which Loew + proved to belong to catalase. 

2. Tubes with enzyme solution were exposed to sunlight and 
strong light for several hours, together with controls wrapped in 
black paper, so that all were at the same temperature, but all gave 
perfectly normal reactions. 

3. A solution of hydroquinone was made up (one gram in 
100 cubic centimeters of distilled water), and equal amounts of 
this and the enzyme solutions, and one tube of distilled water and 
hydroquinone were put aside in the dark, for twenty four hours. 
As no result was apparent for this period they were left for a 

*T.oew, O. Curing and fermentation of cigar leaf tobacco, 30. 1899. 


t+ Loew, ©. Physiological studies of Connecticut leaf tobacco, 23. 1900 — 
Loew, ©. Catalase. 
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week ; then the solutions had all become a rich, red, clear sherry 
color, that with distilled water also having a reddish tinge. 

4. One drop of twenty per cent. ferric chloride turned a solu- 
tion of freshly chopped leaves in water a deep black, showing the 
presence of tannin, but none could be detected in the alcoholic 
extracts. 

5. The various extracts seemed to be quite neutral, that is, they 
produced no change in either blue or pink litmus paper, even when 
kept some days so that there was a decided musty or cider smell. 
A few drops of chloroform do not affect the action of the enzymes 
and keep the solutions from growing musty. 

In the field those branches which had turned black were in 
general injured in some way, by being stepped on, blown over or 
sometimes some insect eggs were found in the hollow stems of 
older branches. These are some suggestions as to the possible 
cause for the starting of the action of the enzymes. 

In the plants which are described in Woods’ interesting paper 

he enzymes show much greater activity in or near the cells which 

are injured in a leaf than in the normal green cells. He suggests 
that the insects which cause punctures may ‘“ inject substances 
possibly related to saliva into the wounds which they produce, 
and it may be the irration caused by these substances which 
is responsible for the increase of oxidase and peroxidase.’’ He 
also states that these enzymes rapidly destroy chlorophy] and that 
‘‘under certain conditions not yet well understood”’ they “ either 
become active or else are produced in abnormally large quantities, 
causing variegations and various diseases.”’ * 

“The oxidizing enzymes are evidently contained in the plas- 
matic living part of the cell, and not in the cell sap which 
fills the vacuoles. On the other hand, the matters easily oxidized 
by them and representing products of metabolism or by-products 
of certain synthetical operations are mostly contained in the cell 
sap. These matters, often of a chromogenic character, are, of 
course, produced in the plasmatic parts, but secreted rapidly into 
the cell sap. When the cells die the soluble substances locally 
separated in the cytoplasm and the cell sap intimately mix, since 


the coagulating protoplasm, becoming easily permeable, can no 


Woods, 7 54- 
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longer retain any soluble matters—as, for example, oxidase. Thus 
after death the direct action of the oxidase on the oxidizable mat- 
ter of the cell sap sets in with a production of colored bodies, as 
is the case in the tobacco leaves. This action can also be noticed 
very well in the juice pressed out from the fresh leaves, since this 
juice, containing cell sap as well as soluble matters previously con- 
tained in the protoplasm, turns brown rapidly on coming into con- 
tact with air. The darkening of the juices of potatoes, beets, and 
other plants depends upon the same principle.” * 

It might be concluded from these two extracts that though 
present in the whole plant of Baptisia tincioria, the enzymes have 
become particularly active in the blackened parts, and that these 
black parts have become susceptible to the enzyme from having 
lost their vitality from some cause. The black leaves do not seem 
dead, and always contain plenty of chlorophyl. Of course the 
blackness is the product of oxidation, but my observations would 
suggest a possibility that there is a pigment as well, which gives 
the extreme dark color, so much darker than the same product in 
potatoes and beets and tobacco, and so different from the white 


and green of variegated leaves. 


SUMMARY 

The blackening of the leaves of Paptista tinctoria is due to 
oxidizing enzymes. 

There are at least two enzymes, an oxidase which gives an 
opalescent blue with gum guaiac solution and is destroyed by heat 
at about 83°-84° C., and a peroxidase which gives a deep blue 
with hydrogen peroxide and which has a thermal destruction point 
of 86 

Both enzymes can be destroyed with dilute solutions of citric 
acid and sodium hydroxide. 

I wish to express my gratitude to Dr. D. T. MacDougal and 
Dr. W. J. Gies of the New York Botanical Garden, for their kind 
assistance and advice in revising this paper. 


Loew, O. Piysiological studies of Connecticut leaf tobacco, 40, 41. 1900. 
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Studies on the Rocky Mountain flora— XIII 
PER AXEL RYDBERG 


Dodecatheon multiflorum sp. nov. 

Plant glabrous, perennial with a very short caudex and cluster 
of fibrous roots; leaves about 2 dm. long, sinuate-denticulate, ob- 
tusish, narrowly oblanceolate, tapering below into a short petiole ; 
scape stout 3-4 dm. high; bracts linear-lanceolate, 1-2 cm. long ; 
flowers 10-20; the longer pedicels often over 1 dm. long; calyx- 
tube 5-6 mm. long, more or less turbinate at the base ; lobes 
lanceolate, about 5 mm. long; corolla bluish violet, paler in the 
throat but without any markings; lobes oblong, obtuse ; filament- 
tube obsolete ; anthers narrowly linear-lanceolate, acute, 7-8 mm. 
long; connective narrow, lance-subulate, with a longitudinal 
groove, but not rugose; capsule about 12 mm. long, cylindric- 
ovoid, septicidal. 

In habit this species resembles D. radicatum and D. paucifiorum, 
but differs in the stamens, which are almost without a filament- 
tube. In river valleys at an altitude of 2400-2700 m. 

CoLorapo : Sangre de Cristo Creek, 1900, Rydberg & Vreeland 


WyominGc: Elk Mountains, 1899, & Stanton. 


Dodecatheon radicatum sinuatum var. nov. 
Leaves more elongated than in the type, oblong, rarely elliptic, 
sinuate, thin. 
CoLtorapo: Foothills, Larimer County, 1890, Crandai/ (type) ; 
Buena Vista, 1892, C. S. Sheldon; Fort Collins, 1896, Baker. 


Gentianella Clementis sp. nov. 


Annual, usually more or less branched, 2-4 dm. high; stem 
sharply angled ; internodes usually longer than the leaves; these 
3-6 cm. long, the basal ones spatulate, the cauline ones lanceolate, 
acuminate, truncate or even subcordate at the base, sessile ; pedun- 
cles 1-4 from the axils of the leaves, more or less elongated 1-6 
cm. long ; sepals linear, acute, usually very unequal in length, the 
longer often 24 as long as the blue or greenish-yellow corolla ; 
corolla 15-18 mm. long; lobes ovate-lancevlate, acute. 
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This belongs to the Amarel/a group of Gentiana and is perhaps 
most nearly related to G. plebeya, which, however, has shorter ovate 
or ovate-lanceolate, acute or obtuse stem-leaves, lower stem and 
shorter and more nearly equal calyx-lobes. G. Clementis grows in 
the mountains from South Dakota and Montana to Colorado and 
Arizona. As the type I regard the following : 

Cotorapo: Minnehaha, 1901, Clements 25}. 


Frasera speciosa stenosepala var. nov. 

Usually with very numerous flowers ; sepals narrowly linear, 
some of them usually equaling or exceeding the petals ; petals 
large, about 15 mm. long or more; floral leaves very long and 
narrow. 

Inthe mountains and foothills of Colorado and Wyoming. As 
the type may be regarded : 

Cotorapo: Foothills, Larimer County, 1895, Cowev. 


Frasera speciosa angustifolia var. nov. 

Low, 3-4 dm. high; basal leaves very short; stem-leaves nar- 
rowly linear-lanceolate ; floral leaves, except the lower, shorter 
than the branches of the inflorescence ; petals rather small, about 
12 mm. long. 

On dry hillsides from Montana to Colorado. As the type may 
be regarded : 


Montana: Lima, 1895, Shear 3369. 


Gilia scariosa Sp. nov. 

Perennial with a tap-root ; stems one to several, simple, strict, 
3-6 dm. high, glandular-puberulent throughout ; leaves numerous, 
alternate, pinnatifid with linear-filiform spinulose-tipped divisions, 
more or less white-villous when young, glandular-puberulent ; 
inflorescence a narrow, strict, interrupted thyrsus ; branches very 
short, few-flowered ; calyx-tube about 6 mm. long, puberulent, 
scarious except the green angles ; teeth short, broadly rounded- 
ovate, abruptly contracted into a subulate acumination ; corolla 
pink, 3-4 cm. long; tube narrow, very gradually broadening 
upwards ; lobes ovate-lanceolate, acute, about 8 mm. long ; stamens 
very unequally inserted ; capsule obovoid, about 1 cm. long. 

This is closely related to G. aggregata, but differs in the scari- 


ous calyx with short, abruptly cuspidate-acuminate lobes. The 


lobes of the corolla are also acute rather than acuminate. The 
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species is common in Colorado, in open valleys. It was first col- 
lected by James in Long’s expedition; but James’ specimen in the 
Torrey herbarium is a mere scrap. I have therefore selected as 
the type a better specimen, viz. : 

CoLorapo: Veta Pass, 1896, C. L. Shear 3590. 


Gilia spergulifolia sp. nov. 
Gilia congesta crebrifolia Wats, King’s Exp. 5: 268, in part. 
1871. Not G. crebrifolia Nutt. 

Low perennial, more or less woody at the base, more or less 
cespitose ; flowering branches 5-10 cm. high, more or less pu- 
bescent with white, crisp hairs or puberulent ; leaves linear-fili- 
form, entire or the upper rarely with 1-2 similar lobes, tipped with 
a pungent point ; flowers in capitate clusters, which are usually on 
naked peduncles ; bracts similar to the leaves but smaller ; calyx 
villous with short subulate pungent teeth ; corolla 4-5 mm. long, 
white ; lobes oblong, obtuse, a little over 1 mm. long. 

This has been mistaken for G. credrifolia Nutt., but that species 
has much shorter fleshy leaves and very short copiously leafy 
flowering stems. It is nearer related to G. 2beridifolia, from which 
it differs in the entire leaves and solitary heads ending the 
branches. 

WyominG: Headwaters of Tongue River, 1898, 7iwvcedy 576 
(type). 

Cotorapo: Arboles, 1899, Baker 534. 

Uran: Bear River Valley, 1869, Watson 9177. 


Gilia roseata sp. nov. 


Perennial with a woody base, cespitose ; flowering branches 
about 1 dm. high, purple-tinged, more or less villous or crisp- 
hairy ; leaves pinnatifid with linear-filiform pungent-pointed lobes, 
about 2 cm. long; flowers capitate at the ends of the leafy 
branches ; bracts similar, shorter, rose-tinged and more villous ; 
calyx also very pubescent and rose-tinged; lobes subulate and 
spinulose-pointed ; corolla about 8 mm. long ; its lobes 4—5 mm. 
long, elliptic, obtuse. 

This species is nearly related to G. zberidifolia, but differs in the 
larger flowers (in G. tberidifolia the corolla-lobes are rarely over 


2 mm. long), the rose-colored bracts, purplish stem and more 
solitary heads. 
CoLorapo: Grand Junction, 1892, Alice Eastwood. 
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Gilia polyantha sp. nov. 

Perennial with a short woody base; stems several, 3-4 dm. 
high, striate and simple up to the inflorescence, glandular-puber- 
ulent; leaves 3-4 cm. long, pinnatifid, glabrous or with a few 
white hairs; lobes linear-filiform, pungent-pointed ; flowers nu- 
merous in a narrow thyrsus; calyx campanulate, about 5 mm. 
long, more or less scarious at the sinuses; lobes broadly ovate- 
triangular, abrubtly cuspidate-pungent ; corolla white, about 1 cm. 
long, funnelform-salvershaped ; lobes about 5 mm. long, lance- 
oblong, obtusish; filaments about equaling the corolla-lobes, 
somewhat incurved. 

This has been mistaken for G. mu/tiflora Nutt., but is more 
closely related to G. Macoméu Torr., differing mainly in the shorter 
corolla and shorter pubescence. 


CoLorapo: Pagosa Springs, 1899, Baker 538. 


Gilia Tweedyi sp. nov. 

Annual, branched, 2-4 dm. high ; stem and branches glandu- 
lar-puberulent, especially the upper part ; leaves 2-3 cm. long, 
pinnatifid, with lanceolate cuspidate lobes; flowers paniculate ; 
pedicels 1-8 mm. long ; calyx about 3 mm. long, scarious between 
the green ribs ; lobes lanceolate ; corolla funnelform, about 4 mm. 
long, bluish ; capsule ovoid, about 4 mm. long. 

This species is related to G. tnconsficua and G. minutiflora. 
From the former it differs in the smaller corolla, of which not 
only the corolla-tube but also the throat is included in the calyx ; 
from the latter it differs in the pinnatifid leaves. G. Jweedyi 
grows in river bottoms and on sandy soil, at an altitude of 1000— 
2200 m. 

WyoMinc : Encampment, Carbon County, 1901, 7weedy 4422 
(type); between Sheridan and Buffalo, 1900, 7weedy 3487; Fort 
Steele, 1901, 7weedy 421; also, 1898, Aven Nelson 4802. 


Gilia Crandallii sp. nov. 


Perennial with a woody tap-root ; stem 3-5 dm. high, sparingly 
puberulent, glandular above, rather stout, much branched ; basal 
leaves 3-10 cm. long, spatulate or oblanceolate, serrate or pinna- 
tely lobed, with lanceolate teeth or lobes ; lower stem-leaves often 
similar ; the upper narrower and usually entire ; calyx glandular, 
about 5 mm. long; teeth lanceolate, scarious-margined ; corolla 


salvershaped, about 15 mm. long, rose color; tube about 1 mm. 
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wide below, about 2 mm. at the throat; lobes oblong-spatulate, 
acutish ; capsule about 5 mm. long, acute. 

This has been mistaken for G. //aydeni, but that species is a 
much more slender plant with shorter calyx, scarcely scarious- 
margined lobes, minute subulate stem-leaves and shorter (3.5 mm. 
long) obtuse capsule. It is more closely related to G. subnuda, 
but differs in the branched stems and the finer and sparser pube- 
scence. It grows in dry soil, especially on “ sage-plains,” at an 
altitude of 1g00—-2100 m. 

Cotorapo: Durango, 1898, Crandall 205} (type) and 20470 ; 
also 1896, Tweedy 448; Mancos, 1898, Paker, Earle & Tracy 
yoy; also 1901, Vreeland 885. 


Polemonium robustum sp. nov. 

Perennial with a woody caudex; stem 4-10 dm. high, more 
or less short-villous and above glandular ; leaves 6-10 cm. long, 
elandular-pubescent ; leaflets 11-17, lanceolate or lance-oblong, 
acute, 1.5—2.5 cm. long ; the upper confluent and decurrent on the 
rachis: inflorescence much branched and corymbiform, but the main 
axis usually overtopping the branches ; calyx glandular-villous, 
7—8 mm. long ; lobes lanceolate ; corolla rose or purplish, 12-15 
mm. high ; lobes rounded and obtuse. 

This species is a close relative to ?. foliostssimum, but differs 
in the large flowers and the more conical or obovoid inflorescence. 
It grows in the mountains of Colorado, especially along streams, 
at an altitude of 2400-3000 m. 

Cotorapo: Bob Creek, La Plata Mountains, 1898, Baker, 
Earle & Tracy 274 (type); Keblar Pass, 1901, Baker 796; Clear 
Creek Cafion, 1885, Patterson 104; Sangre de Cristo Creek, 
1900, Rydberg & Vreeland 5718; Veta Pass, 1900, Rydberg & 
Vreeland 5717. 

Polemonium Grayanum sp. nov. 

Perennial with a cespitose rootstock ; stems about 1 dm. high, 
glandular-villous ; leaves 3-5 cm. long, glandular-villous ; leaflets 
at least of the basal leaves more or less verticillate, obovate or 
spatulate, 2-6 mm. long, obtuse ; calyx about 18 mm. long, villous 
with white hairs: lobes linear-lanceolate ; corolla about 2 cm. 
long, campanulate-funnelform with a wide tube ; lobes rounded. 

This species is nearest related to P. vscosum Nutt., but is char- 
acterized by the long white hairs on the calyx. It grows on the 
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higher peaks of Colorado among rocks, at an altitude of 2700- 
4000 m. 

CoLorapo: Gray’s Peak, 1895, Rydberg (type); also 1886, 
Letterman 323, Graymount, Letterman 322; Central City, 1869, 
Leville. 

Phacelia sericea ciliosa var. nov. 

Usually taller than the typical P. sericea, often 5 dm. high, not 
silvery, green; pubescence very sparse and short, except some 
long silky hairs on the pedicels and lower portion of the stem. 

This variety has been mistaken for P. Lyad/ii and P. idahoensis. 
It has been confused with the first on account of the similar pubes- 
cence, but P. Lyall is a much smaller plant and with less deeply 
dissected leaves. It resembles ?. tdahoensis very closely in gen- 
eral habit, but in that species the stamens are only slightly ex- 
serted and the corolla smaller. The variety has the same range 
as the species, but grows usually at a lower altitude. As the type 
may be taken : 

Cotorapo: North of Merker, 1902, Osterhout 26109. 


Lappula Besseyi sp. nov. 


Biennial ; stem 5—10 dm. high, hirsute, branched above ; lower 
leaves petioled, 6-15 cm. long; blades spatulate or oblanceolate, 
obtuse, hispidulous and hirsute on the veins ; upper leaves sessile, 
lanceolate ; inflorescence branched; bracts small; pedicels in 
fruit 4-5 mm. long, more or less reflexed; corolla dark blue, 
scarcely over 1.5 mm. wide; fruit about 3 mm. wide; marginal 
spines distinct and in one row ; back flat, spineless, but minutely 
hispidulous. 

In general habit this species resembles most Z. floribunda, but 
is distinguished by the very small flowers and fruit. It grows in 
cafions at an altitude of about 2400 m. 

Cotorapo: Cheyenne Cajfion, 1895, £. A. Bessey (type); also 
in 1896. 

Lappula angustata sp. nov. 


Biennial or short-lived perennial ; stem strict, hirsute, 6-8 dm. 
high ; lower leaves petioled, g-15 cm. long, strigose or hirsute on 
the petioles; blades narrow, linear-oblanceolate, mostly acute ; 
stem-leaves linear-lanceolate, sessile ; inflorescence with strongly 
ascending branches ; pedicels reflexed in fruit, about 5 mm. long ; 
corolla blue, about 4 mm. wide; fruit 4-5 mm. wide; marginal 
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prickles united !,;—'% their length into a distinct wing, the alter- 
nate ones usually much smaller; back slightly keeled, without 
prickles, minutely hispidulous or glabrous. 

In habit this species also resembles ZL. floribunda, but is dis- 
tinguished by the narrow leaves and the united marginal prickles 
of the fruit. These characters would place it near Z. scaderrima, 
which, however, has a different pubescence. 

Soutu Dakora: Oreville, 1902, Rydberg (type). 

CoLoKAbDo: La Veta, 1896, Shear 36 70. 


Oreocarya argentea sp. nov. 


Cespitose perennial ; stems 3—4 dm. high, hispid ; basal leaves 
spatulate or oblanceolate, obtuse, 5-6 cm. long, densely white- or 
yellowish-pubescent, partly with stiff bristle-like hairs, partly with 
fine hairs, but all strictly appressed; stem-leaves oblanceolate, 
with the bristles more spreading ; inflorescence narrow and virgate ; 
calyx in fruit 8-10 mm. long, hispid; its lobes linear-lance- 
olate ; corolla white, less than 5 mm. long; its tube included and 
limb 5-6 mm. wide; nutlets about 3.5 mm. long, papillose and 
with more or less distinct cross- ridges. 

This species is perhaps nearest related to QO. sericea, which, 
however, is a much smaller plant and has mammillate-papillose 
nutlets without cross-ridges. It grows on dry hills in Colorado. 


Cotorapvo: Rifle, Garfield County, 1900, Ostrhout 2722. 


Oreocarya eulophus sp. nov. 

More or less cespitose perennial; stem about 2 dm. high, 
hispid with yellowish hairs ; basal leaves numerous, spatulate, 4-5 
cm. long, finely cinereous and appressed hispid; stem-leaves 
oblanceolate, with the hispid hairs more spreading and often 
yellowish ; inflorescence a narrow and almost spikelike thyrsus ; 
calyx in fruit about 7 mm. long, yellowish hispid ; its lobes lance- 
olate ; corolla white, 10-12 mm. long; tube exserted from the 
calyx; limb about 5 mm. wide; nutlets 4-5 mm. long, with 
irregular honeycomb-like crests. 

This species is a near relative of O. fulvocanescens and O. 
cristata, but easily distinguished in fruit by its nutlets. It grows 
on gravelly hills at an altitude of 1800-2300 m. 


CoLorapo: Dolores, 1892, Crandall (type); McCoy's, 1903, 
Osterhout 2750. 
Urau: Price, 1900, Stokes. 
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Mertensia picta sp. nov. 


Perennial, perfectly glabrous, except the hispidulous-ciliate 
margins of the leaves and calyx-lobes ; stem 3-5 dm. high, pale 
and somewhat bluish below, more or less angled; lower leaves 
petioled ; blades oval or elliptic-ovate, 5-g cm. long, obtuse or 
acutish, rounded or somewhat truncate at the base, finely pustu- 
late but not hairy on the surfaces, thin ; upper leaves lanceolate or 
ovate-lanceolate and subsessile ; inflorescence leafy and with short 
branches ; pedicels and calyx more or less pustulate ; calyx-lobes 
linear-oblong, obtuse, in fruit nearly 2 mm. long, the back with 
a thickened pale spot; corolla blue; its tube 6-7 mm. long and 
2-3 mm. wide ; throat and limb together 5—6 mm. long, the latter 
about 5 mm. wide; filaments dilated, about 2 mm. long and wider 
than the anthers ; nutlets ovate in outline, strongly and irregularly 
reticulate-crested on the back. 

This is closely related to JZ. ciliata but distinguished by the 
pale-spotted and thickened calyx-lobes. 

CoLtorapo: Estes Park, Larimer County, 1903, Osterhout 
2823 (type); Mount Baldy, r901, Clements 288. 


Mertensia polyphylla platensis var. nov. 

Like the species, but the calyx-lobes linear, fully 3 mm. long ; 
basal leaves large; blades about 1 dm. long, cordate at the base 
and cuspidate at the apex. 

Along streams at an altitude of 3000 m. 

CoLtorapo: Bob Creek, La Plata Mountains, 1898, Paker, 
Earle & Tracy 18o (in part). 


Mertensia alba sp. nov. 


Perennial ; stem pale, 6-8 dm. high, more or less branched ; 
lower leaves petioled, upper sessile; blades lanceolate or elliptic- 
lanceolate, acute or acuminate at both ends, glabrous beneath, his- 
pidulous-strigose above and on the margins; pedicels and calyx 
strigose ; lobes linear-lanceolate, acute, about half as long as the 
tube of the white corolla; corolla-tube about 8 mm. long, and 4 
mm. wide ; throat and limb together of about the same length ; 
the latter 8-10 mm. wide ; nutlets irregularly crested-tuberculated, 
and finely pubescent. 

This is a species of the A/. paniculata group and nearest related 
to J/. pratensis, but it lacks the dense white pubescence of the 
calyx characterizing that species and the corolla in all specimens 
seen is white. 


CoLorapo: La Plata River, 1898, Baker, Earle & Tracy 825. 
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Mertensia Viridula sp. nov. 

Perennial with a cespitose rootstock ; stems slender, 2-3 dm. 
high, glabrous; leaves glabrous beneath, hispid-strigose above ; 
the lower petioled, the upper sessile; blades of the basal ones 
spatulate, obtuse ; those of the stem-leaves acute, elliptic, or the 
upper lanceolate ; pedicels strigose; calyx glabrous, except the 
base and the margins of the lobes ; these broadly lanceolate, about 
2.5 mm. long ; corolla blue; tube about 4 mm. long; throat and 
limb of about the same length ; filaments broader than the anthers ; 
nutlets muricate and somewhat irregularly ridged. 

This species resembles J/. viridis A. Nels. closely in habit, but 
the dilated conspicuous filaments associate it with J/. /inearifolia 
and J/. ovata, from which it is distinguished by the broader calyx- 
lobes. It grows in the mountains at an altitude of 2700-3800 m. 

CoLorapo : North Cheyenne Cafion, 1894, £. A. Bessey (type); 
West Spanish Peak, 1900, Rydberg & Vreeland 568}. 


Mertensia Parryi sp. nov. 

Perennial with a cespitose rootstock ; stems about 2 dm. high, 
glabrous; leaves glabrous beneath, hispidulous-strigose above, 
only the basal ones petioled and spatulate ; stem-leaves sessile, 
lanceolate or oblanceolate, about 5 cm. long; inflorescence small 
and short; pedicels strigose; calyx glabrous except the very 
base and the ciliate margins of the lobes; these narrowly linear- 
lanceolate, about 3 mm. long; tube of the blue corolla about 5 
mm. long and about equaling the length of the throat and limb 
together; limb about 8 mm. wide; filaments evident but short, 
broader than the anthers. 

This species is nearest related to 17. ovata Rydb., but differs 
in the narrower leaves and the comparatively longer corolla-limb. 
In JZ. ovata the tube is longer than the throat and limb together. 
M. Parryi grows in the higher mountains. 

CoLorapo: Alpine ridges lying east of Middle Park, Parry 
286 (type); Estes Park, 1903, Osterhout 2848 ; Cameron Pass, 
1896, Baker; Alpine Tunnel, 1897, Shear 3853. 


Mertensia perplexa sp. nov. 


Perennial with branched rootstock ; stem about 3 dm. high, 
glabrous ; basal leaves spatulate, 4—-io cm. long, petioled ; stem- 
leaves sessile ; the lower oblanceolate ; the upper ovate, glabrous 
beneath, minutely hispidulous-strigose above ; pedicels minutely 
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hispid-strigose ; the hairs with pustulate bases; calyx glabrous 
except the ciliate margins of the lobes ; these oblong-lanceolate, 
acute or obtuse; corolla blue, about 12 mm. long; tube equaling 
the throat and limb; the latter 7-8 mm. wide; tube densely vil- 
lous at the base within: anthers subsessile, inserted a little below 
the throat. 

This species is evidently nearest related to J/. a/pina, notwith- 
standing the much larger size and erect habit. The corolla 1s 
almost twice as long as in that species. 

CoLtorapo : Mountains south of Ward, Boulder County, 1901, 
Osterhout 2439. 


Mertensia canescens sp. nov. 


Low and cespitose perennial with woody caudex ; stems about 
1 dm. high, strigose ; leaves linear or linear-oblanceolate, grayish 
strigose on both sides; pedicels and calyx strigose ; calyx-lobes 
linear-lanceolate, acute, about 2 mm. long, on the margin ciliate 
with longer hairs ; corolla blue, about 8 mm. long ; tube 1.5 mm. 
wide and about as long as the throat and the limb, the latter about 
3 mm. wide; anthers subsessile at the margin of the corolla-tube 

Closely related to JZ. a/pina, it is easily distinguished by the 
canescent and narrow leaves. It grows on the mountains at an 
altitude of 3360-3600 m 

CoLorapo : Berthaud Pass, 1903, /tweedy 5667 (type) ; moun- 
tains northwest of Como, 1895, Cowen 1808, 


Stachys teucriformis sp. nov. 

Perennial, 4-6 dm. high ; stem round-angled, glandular-villous ; 
lower leaves short-petioled, the upper sessile ; blades oblong or 
oblong-ovate to ovate, cordate or truncate at the base, 5-10 cm. 
long, crenate, pubescent on both sides ; calyx glandular, villous, 
its lobes linear-lanceolate, long-aristate, about equaling the tube ; 
corolla 12-15 mm. long, light rose, with reddish-purple veins and 
blotches ; upper lip narrow and nearly straight ; lower lip large, 
3-lobed ; lateral lobes triangular ; middle lobe rounded-reniform. 

The species is closely related to S. scopulorum, but differs 
from it inthe larger corolla, the longer calyx-lobes and the usually 
broader leaves. The type sheet contains two specimens: one of 
S. teucriformis and one of Teucrium occidentale, and the two are so 
alike in foliage that it is hard to distinguish them except by the 


flowers and bracts. 
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CoLtorapo : New Windsor, 1894, Osterhout (type); McCoy, 
1898, Shear & Bessey 5302 ; Colorado Springs, 1896, Shear 5189. 


Monardella dentata sp. nov. 


Cespitose perennial, somewhat ligneous at the base ; stems 
slender, light brown, about 3 dm. high; leaves short-petioled ; 
blades ovate, 1.5-2 cm. long, serrate-dentate, finely pubescent and 
strongly punctate, obtuse, strongly veined beneath; heads ter- 
minal, solitary, about 1.5 cm. in diameter; bracts lanceolate, 
obtuse, nearly 1 cm. long, finely canescent, strongly veined, 
rather thick, of fully as firm structure as the upper leaves ; calyx 
about 8 mm. long, grayish pubescent ; lobes lanceolate ; corolla 
about 12 mm. long; its lobes linear, 4 mm. long. 

This has been mistaken for JZ edoratissima, but is easily dis- 
tinguished by the distinctly toothed leaves and the narrow firm 
bracts. 


Cotorapo: Gray's Peak, 1872, Zorrey. 


Solanum interius sp. nov. 


Annual, more or less branched; stem 3-6 dm. high, usually 
with narrow denticulate margins or wings, finely pubescent with 
short white appressed crisp hairs; leaves with short winged peti- 
oles, sparingly pubescent above, usually densely grayish-strigose 
beneath ; blades deltoid or rhombic, 3-7 cm. long, acuminate, 
usually sinuately lobed or dentate with acute or acuminate lobes 
or teeth ; peduncles 2-4 cm. long, strigose ; inflorescence corymbt- 
form, rarely umbelliform; pedicels in fruit about 1 cm. long, 
recurved but scarcely reflexed ; calyx-lobes ovate, 2 mm. long, 
abruptly acute, in fruit appressed or spreading ; corolla yellowish- 
white ; lobes ovate, acute, 3-4 mm. long; filaments very short, 
less than 0.5 mm. long, glabrous; anthers oblong, about 2 mm. 
long, yellow, obtuse, opening by terminal pores; berry greenish 
black, nearly 1 cm. in diameter. 

This has gone under the name of S. zigrum throughout the 
interior region where it is a native plant; but the true S. mgrum 
of Europe has almost glabrous leaves with rounded lobes if lobed 
at all, very obtuse sepals, subumbellate inflorescence and usually 
reflexed pedicels in fruit. SS. ézterius is in reality more closely 
related to S. Douglasiti, which, however, differs in the much larger 


and bluish corolla. It is with some doubt I propose this species 


as new, as several North American species were described by 
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Dunal in De Candolle’s Prodromus ; but our plant does not agree 
with the description of any of these, except perhaps that of 
S. pterocaulon ; a specimen of the latter cited by Dunal is in the 
herbarium of Columbia University, and this shows that it is more 
closely related to S. nodiflorum than to S. nigrum. 

S, interius grows in river valleys and on sandy soil among 
bushes at an altitude of 600-1800 m. 

NEBRASKA: On Middle Loup River, near Mullen, 1893, Ayd- 
berg 1385 (type). 

Kansas: Reno County, 1897, Hitchcock 362-a. 

Cotorapo: Near Boulder, 1902, 7weedy 5236, Timnath, 
1899, Osterhout; along Platte River, Denver, 1878, 4/7. £. Jones 
605; Cation City, 1896, Shear 3777; Bent’s Fort, 1846, 
Abert. 

Arizona: Chiricehun Mountains, 1894, Zowmey. 

New Mexico: Mesilla, Dona Ana County, 1898, Wooten 5o. 


Pentstemon strictiformis sp. nov. 

Perennial with a woody caudex ; stems 3-5 dm. high, glabrous 
and strict, simple; basal leaves petioled, 5-10 cm. long ; blades 
oblanceolate, obtuse, glabrous and slightly glaucous; stem- 
leaves sessile, lanceolate, acuminate, 4-8 cm. long ; inflorescence 
more or less secund; calyx-lobes lanceolate, acuminate, 8-10 
mm. long, more or less scarious and dentate on the margin ; 
corolla violet-purple, funnelform, somewhat gibbous, about 2.5 
cm. long and limb nearly 2 cm. wide; anthers long-villous with 
white hairs ; sterile stamen villous with yellow hairs. 

This is closely related to P. strictus, but differs mainly in the 
long-acuminate sepals. It grows up to an altitude of 2800 m. 

Cotorapo: Mancos, 1898, Baker, Earle & Tracy 76 (type); 
Gray-Back Mining Camp, 1900, Aydberg & Vreeland 5630; 
Arboles, 1899, Baker 602. 


Pentstemon oreophilus sp. nov. 


Perennial branched at the base, perfectly glabrous throughout, 
2-4 dm. high; basal leaves oblanceolate, obtuse, short-petioled ; 
stem-leaves lanceolate and sessile, 5-10 cm. long, acute or acu- 
minate ; inflorescence dense and usually more or less one-sided, 
calyx 8-10 mm. long; lobes lanceolate, long-acuminate with 
toothed scarious auriculate sides ; corolla funnelform, more or less 
gibbous, bluish purple, 12-15 mm. wide at the mouth ; lower lip 
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more or less bearded within; anthers hispidulous on the margin 
and more or less short-hairy on the back and sides ; sterile stamen 
with yellow beard at the end. 

This is closely related to P. glaber and P. alpinus, differing 
from the former in the lower habit and the shape of the calyx- 
lobes, which in P. g/aber are orbicular or short ovate and with 
very scarious erose margins. P. alpinus Torr. (= 7. riparius A 
Nels.), is more or less puberulent throughout. P. ereephilus grows 
at an altitude of 1800-3600 m. 

Cotorapbo: Eldora to Baltimore, 1903, Z7weedy 5777 (type) 
and 57/0, Halfway House, 1896, Shear 4781 ; Manitou, 1896, 
Clements 171; Larimer County, 1893, Cranda//; Quartz Ridge, 
Pike’s Peak, Clements 113 ; South Cheyenne Cajfion, 1895, &. A. 
Bessey ; mountains near Empire, 1892, Patterson 256. 


Pentstemon cyathophorus sp. nov. 

Perennial and more or less cespitose at the base, glabrous 
throughout or the basal leaves minutely puberulent ; stem very 
strict, 3-4 dm. high; basal leaves spatulate, petioled, 3-6 cm. 
long ; lower stem-leaves also spatulate ; the others ovate or orbic- 
ular, often abrubtly acuminate or mucronate ; bracts round, ovate 
or orbicular, abruptly short-acuminate, the upper usually scarious- 
margined and erose, reniform and the pairs together resembling a 
cup; calyx 6-8 mm. long; lobes lanceolate, scarious-margined 
and more or less erose-dentate ; corolla pink-purple, a little over 
12-15 mm. long, more or less open-funnelform from a narrow 
tube, little oblique and scarcely gibbous ; anthers glabrous ; sterile 
stamen spatulate at the apex and with a yellow beard. 

This is closely related to the northern ?. acuminatus and has 
been mistaken for it, but differs in the scarious-margined and toothed 
calyx-lobes and upper bracts. It grows in mountain meadows at 
an altitude of 2500—3000 m. 

Cotorapo: Pearl, 1901, 7weedy 4307 (type) ; Grizzly Creek, 
1896, Baker; also 1894, Crandall 1438; North Park, 1896, 
Osterhout 59; also 1891, Crandall 1439. 


Castilleja brunnescens sp. nov. 


Perennial with a short cespitose caudex ; stems 3—5 dm. high, 
more or less pubescent and purplish; leaves narrowly linear- 
lanceolate, more or less distinctly 3-nerved, 4—5 cm. long, finely 
pubescent ; bracts ovate to oblong-lanceolate, obtuse or rounded 
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at the apex, entire or with a short tooth on each side, tinged with 
pale brown ; calyx about 2 cm. long, densely and finely pubescent, 
cleft about equally deep in front and on the back ; each division 
with 2 lanceolate lobes, about 3 mm. Jong; corolla about 3 cm. 
long ; upper lip about 1 cm. long ; lower about 3 mm. 

This species may be most closely related to C. confusa Greene, 
but is easily distinguished by the light brownish color of the obtuse 
bracts. On account of this light color the type-specimens were 
labeled C. pallida, which it resembles somewhat but has an alto- 
gether different corolla. It grows in the mountains at an altitude 
of 2700-3300 m. 

CoLtorapo: Cameron Pass, 1896, Laker (type); Gray’s Peak, 
1871, Porter; Red Mountain, south of Ouray, 1901, Underwood 
Sclby 293; Pike's Peak, 1894, A. Bessey. 


Castilleja obtusiloba sp. nov. 

Perennial with a very short caudex ; stem very sparingly hairy, 
3-4 dm. high ; lower leaves oblong-lanceolate, 3-nerved, minutely 
pubescent, 3-4 cm. long, entire ; the upper broader, 3-cleft ; lateral 
lobes lanceolate ; the middle one oblong, obtuse ; bracts similar, 
but broader, purple ; middle lobe elliptic, rounded at the apex ; 
calyx about 2.5 cm. long, almost equaling the corolla, equally 
deeply cleft in front and on the back; lobes short, oblong and 
rounded at the apex ; corolla yellowish and purple-tinged ; upper 
lip nearly 1 cm. long ; lower nearly 3 mm. 

This species is perhaps a near relative of C. ricaifolia and C. 
confusa, but easily distinguished by the peculiar bracts and short 
and very obtuse calyx-lobes. It grows at an altitude of about 
2700 m. 


CoLtorapo : Leroux Park, Delta County, 1892, Cowen. 


Castilleja pubetula sp. nov. 

Perennial with a short cespitose caudex ; stems less than 1 dm. 
high, finely puberulent ; leaves 2-3 cm. long, pinnately divided 
into linear lobes or entire and linear, finely puberulent ; bracts 
similar, but shorter and broader, tinged with yellowish, often 
more villous; calyx more or less villous, 1-1.5 cm. long, deeper 
cleft in front than on the back; lobes lanceolate, acute; corolla 
yellowish, 18-20 mm. long; upper lip 6-8 mm. long; lower lip 
3-4 mm., very gibbous. 


This species has been taken for C. drachyantha Rydb. (C. drevi- 
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flora A. Gray); but that species is a much taller plant and the 
galea is about three times as long as the lower lip. It grows at 
an altitude of 2500-3600 m. 

CoLorRADO: 1872, Parry (type, in herb. Columbia University): 
Empire, 1903, /weedy 5742; Berthoud Pass, 1903, Zweedy 5747. 


Valeriana trachycarpa sp. nov. 

Perennial with a thick fleshy root; stem glabrous or nearly 
so, 5-7 dm. high; basal leaves oblanceolate or spatulate, 7-18 
cm. long, finely puberulent, especially on the margins and veins ; 
entire or with a few linear lobes, thick ; stem-leaves 1—2 pairs, pin- 
natifid with linear lobes; inflorescence large and branched ; corolla 
of the staminate plant 2.5—3 mm. wide; that of the essentially pis- 
tillate plant about 1.5 mm. wide; fruit broadly ovate, not hairy, 
but strongly rugose. 

This is closely related to I. edu/ts and I. purpurascens, but 
the former has pubescent ovary and fruit and narrower bracts, and 
the latter has narrower fruit, narrower leaves, more slender inflo- 
rescence and smaller staminate flowers, only 2 mm. wide; IV. 
trachycarpa grows at an altitude of 2500-—30C0 m. 

CoLtorapo: Red Mountain, 1901, Underwood & Selby 352 
(type); Alpine Tunnel, zzz; Marshall Pass, 1901, Baker y8r ; 
Rabbit Ears Pass, 1896, Baker. 

New Mexico: White Mountains, 1897, !voten 320. 


Valeriana ovata sp. nov. 


Perennial with a rootstock ; stem about 3 dm. high, glabrous ; 


basal leaves entire, petioled, glabrous; petioles 2-6 cm. long; 
blades ovate, usually truncate or slightly cordate at the base, acute, 
entire or sinuate ; stem-leaves 2-3 pairs; lateral lobes oblong to 
linear-lanceolate ; the terminal one lanceolate or of the lower leaves 
elliptic ; inflorescence small and corymbiform ; corolla funnelform- 
salvershaped, about 8 mm. long ; limb of the fertile flowers about 
4 mm. wide; of the staminate ones about 6 mm. wide ; fruit ovate, 
glabrous. 

This species belongs to the V. seftentrionalis group, but is 
characterized by its basal leaves. It grows on wooded hillsides at 
an altitude of 2400-2900 m. 

CoLorapo: Cameron’s Cove, 1901, Clements 2417 (type). 

New Mexico: Cafion four miles east of Santa Fe, 1897, 
Heller 3613 ; Elizabeth Town, 1897, Berg. 
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Coleosanthus albicaulis sp. nov. 
Brickellia Wrighttt and B. californica A. Gray, Syn. Fl. 17: 
106; both in part. 1884. 

Shrubby at the base, 0.5-1 m. high; bark of the older wood 
brownish, striate and fissured, that of the younger branches straw- 
colored or grayish, hirsute-puberulent, more or less flaky ; leaves 
short-petioled ; blades broadly cordate, 2-5 cm. long, strongly 
veined, thick, scabrous-puberulent, crenate-dentate ; inflorescence 
consisting of small axillary clusters scarcely exceeding the leaves, 
of 2—6 heads on short peduncles ; heads 10—20-flowered ; involucres 
turbinate ; lower bracts short-ovate, the inner linear, all acutish or 
obtuse, greenish straw-color ; corolla cream-color ; pappus white. 

This has been confused mostly with C. l7zghtiz, but the type 
of that species has more ovate leaf-blades, longer petioles, longer 
flower clusters, which exceed the leaves, and purple-tinged involu- 
cre, the bracts of which are very obtuse or rather rounded at the 
apex. It is rather nearer Coleosanthus reniformis (/rickellia 
reniformis A. Gray); from which it differs mainly in the longer, 
cordate, not reniform leaf-blades and larger and sharper teeth. It 
grows on the foothills and in cafions at an altitude of 1500-2500 m. 

CoLtorapo: Manitou, 1900, Clements (type) ; Larimer County, 
1891, Cowen; Lower Boulder Cafion, 1901, Osterhout 2411; 
Spring Cajfion, 1897, Crandall 2785 ; Manitou, 1896, Shear 4589 ; 
Golden, 1895, Shear 3267; Mount Harvard, 1896, Clements 63 ; 
Golden, 1895, Rydberg ; Boulder, 1885, Letterman. 

Urau: Salt Lake City, 1880, JZ £. Jones 1921; Wahsatch 
Mountains, 1869, Watson 495 ; Provo, 1887, Zracy & Evans 709. 


Grindelia serrulata sp. nov. 

Biennial or perhaps short-lived perennial; stem glabrous, 
about 6 dm. high ; leaves sessile, oblanceolate or oblong, acutish, 
very viscid, 3-5 cm. long, finely and densely serrate ; inflorescence 
corymbiform ; involucre very viscid, about 15 mm. broad ; bracts 
subulate, very squarrose and reflexed; ligules 7-8 mm. long, I- 
1.5 mm. wide; pappus-awns apparently smooth; barbules seen 
only under a compound microscope. 

This is nearly related to G. perennis and G. squarrosa. From 
the former it differs in the closely and sharply toothed leaves, and 
from the latter in the oblanceolate instead of ovate or oval leaves. 

grows on plains at an altitude of about 1500 m. 
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CoLorapo: Fort Collins, 1891, Cowen (type); Denver, 1869, 
B. H. Smith. 


Grindelia aphanactis sp. nov. 


Apparently perennial ; stem 3-4 dm. high, glabrous and stri- 
ate ; leaves very viscid, oblanceolate, acute, 4-7 cm. long, sharply 
dentate and sessile, or the lower more or less pinnatifid and peti- 
oled ; inflorescence corymbiform; heads about 15 mm. broad ; 
bracts very viscid, subulate ; all very squarrose and the lower re- 
flexed ; rays none; awns of the pappus apparently smooth. 

This species has been confused with G. xuda Wood, but that 
species has broad leaves and large heads and resembles in general 
habit more the radiate G. sguarrosa. G. aphanactis grows in 
gravelly soil. 

CoLtorapo: Durango, 1898, Baker, Earle & Tracy 526 (type). 

New Mexico: Lincoln, -ar/e. 


Gutierrezia linearis sp. nov. 


Shrubby and branched ; leaves linear, about 3 cm. long, 
mm. wide, puberulent and viscid, punctate ; heads 5-6 mm. high ; 
involucres campanulate, slightly turbinate at the base; bracts 
scarious-margined ; the outer ovate or obovate, the inner elliptic, 
obtuse ; inflorescence corymbiform ; ray- and disk-flowers each 3-4. 

This species resembles G. /ongifolta in habit but has the head 


I—2 


of G. diversifolia. It grows at an altitude of 1800-2300 m. 
New Mexico: Gray, Lincoln County, 1900, Earle 474 (type). 
CoLtorapo: Gunnison, 1901, Baker 827; Red Rock Canon, 

1896, A. Bessey. 


Gutierrezia scoparia sp. nov. 


Woody only at the base; flowering herbaceous branches nu- 
merous, about 3 dm. high, puberulent, mostly simple up to the 
inflorescence ; leaves linear, 3-5 cm. long, 1-2 mm. wide, puberu- 
lent ; inflorescence corymbiform ; involucre oblong-turbinate, over 
5 mm. high ; outer bracts lanceolate, inner oblong ; disk- and ray- 
flowers each about 4. 

This is closely related to G. diversifolia, but has a longer, 
more turbinate involucre and narrower bracts. It grows at an 
altitude of 1500-2100 m. 

CoLorapo: Manitou, 1901, Clements 16 (type); Boulder, 
1902, 7weedy 4888. 
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Chrysopsis caudata sp. nov. 

Perennial, with a thick tap-root and a very short, erect and 
much-branched caudex ; stems many, erect, purplish, hirsute with 
long white hairs ; lower leaves oblanceolate, tapering into a short 
petiole, silky-strigose on both sides, 3-5 cm. long ; middle leaves 
similar but sessile, uppermost elliptic or oblong ; heads congested 
in small clusters at the end of the branches and subtended by the 
uppermost leaves ; bracts linear-lanceolate, hirsute, the innermost 
with a subulate usually brownish and spreading tip ; disk about 15 
mm. wide ; rays bright yellow, about 12 mm. long and 3 mm. wide. 

This species is closely related to C. vi//osa, but differs in the 
sessile heads subtended by oblong leaves and in the subulate tips 
of the involucral bracts. It grows on hills at an altitude of 1500- 
2950 m. 

Cotorapo: Ruxton Dell, 1901, CéHments 143 (type); near 
Boulder, 1902, 7iveedy 4897. 


Chrysopsis amplifolia sp. nov. 

Perennial, with a tap-root, rather simple ; stem 3-5 dm. high, 
often branched, pubescent and sparingly hirsute ; lower leaves 
spatulate, strigose, obtuse or slightly mucronate, middle and upper 
leaves broadly oblong or elliptic ; the upper cordate or truncate at 
the base, 3-4 cm. long, 12-15 mm. wide; inflorescence corymbi- 
form; heads usually subtended by oblong leaves ; bracts hirsute- 
strigose, linear-lanceolate, acute; disk 15 mm. or more wide ; 
rays golden yellow, about 12 mm. long and 2.5 mm. wide ; 
achenes densely strigose-canescent. 

This is also closely related to C. v//osa, but distinguished by the 
ample upper stem-leaves with subcordate or truncate bases and 
the large sessile heads. It grows on plains and foothills at an 
altitude of about 1500 m. ; 

Cotorapo: Longmont, 1902, 7weedy g8QS8 (type); Ward, 
1901, Osterhout 2444. 


Chrysopsis horrida sp. nov. 

Perennial with a tap-root, more or less cespitose ; stems about 
2—3 dm. high, hirsutulous and hispid, more or less branched, 
especially above ; leaves obovate, broadly oblanceolate or oblong, 
subsessile, except the lower, densely hirsute with short hairs and 
slightly glandular-puberulent ; heads corymbose, peduncled, about 
8 mm. high ; disk 1 cm. or less wide ; rays about 8 mm. long and 
I-1.5 mm. wide; achenes 2 mm. long, canescent ; pappus about 
5 mm. long, yellowish. 
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This has been taken for C. despida, but the original Diplopappus 
hispidus Hook. is less hairy with longer hairs and more viscid ; the 
leaves are narrowly oblanceolate and petioled and the heads larger, 
the disk being 12-15 mm. wide. C. horrida grows on dry hills 
and plains at an altitude of 1200-1600 m. 

CoLorapo: New Windsor, 1900, Osterhout 2326 (type), and 
1901, 2362; Platte, Arémont. 

NEBRASKA : Pumpkin Seed Valley and Lawrence Fork, 1891, 
Rydberg 1417. 

Chrysopsis alpicola sp. nov. 

Cespitose perennial; stems about 1 dm. high, silky-villous, 
numerous; leaves oblanceolate, about 3 cm. long; nearly all 
petioled, white-silky strigose or the pubescence more spreading on 
the petioles ; heads solitary, subsessile, about 1 cm. high; bracts 
linear-lanceolate, hirsute, acute; disk about 12 mm. in diameter ; 
rays about 8 mm. long and 2 mm. wide; achenes white silky- 
hirsute. 

This is perhaps most closely related to C. Laker?, but is much 
lower, more silky, with sessile heads and more hirsute involucre. 
It grows on the higher mountains, at an altitude of about 3500 m. 

Cotorapvo: Clark’s Peak, 1896, Laker. 


Solidago rubra sp. nov. 


Stout, about 3 dm. high ; stem pubescent or at the base merely 
puberulent, reddish; basal and lower cauline leaves broadly oblance- 
olate, 6-12 cm. long, firm, bluish-green, glabrous, pinnately veined, 
serrulate and minutely scabrous on the margins, acute, petioled ; 
upper stem-leaves sessile and lanceolate ; inflorescence paniculate 
but very narrow and elongated ; heads about 8 mm. high. and as 
broad; bracts narrowly linear-lanceolate, acute, ciliolate on the 
margin ; rays rather pale yellow, about 4 mm. long and 0.7 mm. 
wide ; achenes strigose. 

This species is related to S. scopudorum, but is distinguished by 
the stouter habit, the broad leaves, the compound and dense in- 
florescence. 


CoLtorapo: North Park, 1899, Osterhout 5. 


Solidago laevicaulis sp. nov. 


Rather tall, 4-7 dm. high; stem glabrous up to the inflores- 
cence, light-colored and shining ; basal leaves narrowly oblanceo- 
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late, indistinctly if at all triple-nerved, rather thin, obtuse, 5-10 
cm. long, entire or crenate above, glabrous except the scabrous 
margin ; lower stem-leaves similar ; upper stem-leaves narrowly lan- 
ceolate, sessile ; inflorescence paniculate, but rather narrow, with 
numerous heads ; branches nearly erect ; heads about 8 mm. high ; 
bracts narrowly linear-lanceolate, acute, ciliolate on the margin ; 
disk about 8 mm. wide; rays numerous, about 4 mm. long and 
nearly 1 mm. wide; achenes sparingly strigose. 

This is nearest related to the preceding, but taller and more 
slender, with narrower leaves and glabrous stem. It approaches 
the S. serotina group but has neither triple-nerved leaves nor 
secund branches. It grows in the mountains of Colorado and 
southern Wyoming at an altitude of 2500-3300 m. 

CoLtorapvo: North Park, 1899, Osterhout 4 (type); Berthoud 
Pass, 1903, 7weedy 5857. 

WyominG : Copperton, 1901, Ziweedy goog. 


Solidago radulina sp. nov. 

Perennial; stem 3-4 dm. high, grayish-puberulent; basal 
and lower cauline leaves spatulate, obtuse, crenate at the apex, 
finely puberulent ; upper stem-leaves elliptic or spatulate, acute ; 
inflorescence narrow and elongated, paniculate; heads about 4 
mm. high; bracts oblong, obtuse, or the inner linear, ciliolate on 
the margin; rays about 2.5 mm. long, 1 mm. wide ; achenes hir- 
sutulous. 

This species is intermediate between S. xana and S. pulcher- 
rima, but differs from the former in the taller habit and the elon- 
gated inflorescence and from the latter in the broader and shorter 
stem-leaves. In leaf-form it resembles somewhat S. radu/a, but is 
a smaller plant, with smaller leaves and narrow inflorescence, the 
branches of which are short and only somewhat secund. The 
type grew at an altitude of 1800 m. 

Urau: Cottonwood Cafion, 1869, Watson 558 (type in herb. 
Columbia University). 

CoLorapo : Meadow Park, 1895, Shear 5049. 


Solidago serra sp. nov. 
Perennial with a rootstock ; stem simple up to the inflorescence, 
about 6 dm. high, more or less pubescent especially above ; leaves 
lanceolate, about 8 cm. long, acuminate, sharply toothed, rather 
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thin, glabrous on both sides; inflorescence paniculate ; branches 
arching and secund; heads numerous, 3-4 mm. high; bracts 
linear or linear-lanceolate, acute; rays 1-1.5 mm. long, less than 
0.5 mm. wide ; achenes hirsutulous. 

This is closest related to S. canadensis, but differs in the gla- 
brous leaves and the less pubescent stem. It may also be con- 
fused with S. serotina and S. elongata, but the former has much 
larger heads, fully 5 mm. high, and in the latter the inflorescence 
is narrower, rhombic in outline and with ascending scarcely arched 
branches. 

CoLtorapo: Yampa, 1898, Shear & Bessey 5274 (type). 

Wyominc : Copperton, 1901, 7iweedy 7007. 


Solidago polyphylla sp. nov. 

Tall, sometimes a meter high; stem strict, simple and puber- 
ulent up to the more hirsutulous inflorescence ; leaves narrowly 
lanceolate, sessile, acute at the base, acuminate at the apex, dis- 
tinctly triple-nerved, serrate above the middle with small distant 
teeth, thick and firm, green, scabrous above, more softly short- 
pubescent beneath ; inflorescence panicled ; branches more or less 
arching and secund ; heads about 5 mm. high ; bracts linear, acute ; 
rays 1.5—2 mm. long, 0.5 mm. wide; achenes hispidulous. 

This species is closely related to S. procera and has been mis- 
taken for it. It differs from that species in the larger heads (in 
S. procera only 3-4 mm, high), the more compact inflorescence, 
the more toothed upper leaves and the shorter pubescence on the 
stem and lower leaf-surfaces. 

CoLorapo : Cafion City, 1896, Clements 295 (type) ; Gunnison, 
1901, Baker 899; Engelmann Cafion, 1go1, Clements goo. 

New Mexico: Roswell, 1900, -arle 346. 


Solidago viscidula sp. nov. 


Low, about 2 dm. high; stem finely pubescent, reddish ; basal 
leaves and lower stem-leaves narrowly linear-oblanceolate, finely 
puberulent and somewhat viscid, denticulate, obtuse or acutish, 
indistinctly triple-veined ; upper stem-leaves sessile ; inflorescence 
paniculate but flat-topped, branches scarcely secund; heads 
numerous, small, about 5 mm. high ; bracts linear, obtusish, viscid ; 
rays pale, about 2 mm. long and 0.5 mm. wide. 

This is closely related to S. missouriensis, but is distinguished 


by the viscid inflorescence and the indistinctly triple-nerved leaves. 
Cortorapo: Grand Lake, 1888, //o/way. 
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Oligoneuron canescens sp. nov. 
Solidago rigida humilis Porter Syn. Fl. Colo. 63, 1874. Not 
S. humilis Nill. 

Stout perennial ; densely yellowish-canescent throughout ; stem 
simple up to the inflorescence, 5-7 dm. high; basal leaves long- 
petioled ; blades oval, 7-12 cm. long, thick, canescent on both 
sides, in age scabrous, distantly crenulate with small callous teeth ; 
upper stem-leaves oval, sessile, entire or sinuate, crenulate, very 
densely canescent ; inflorescence corymbiform but much congested ; 
heads about 1 cm. high; bracts oblong, striate, canescent ; rays 
3-4 mm. long, less than 1 cm. wide, light yellow ; achenes slightly 
hairy above, otherwise glabrous. 

This differs from O. rigidum Small (Solidago rigida 1...) in the 
shorter leaves, the smaller and denser inflorescence, the dense 
yellowish-canescent pubescence, and the achenes which are appar- 
ently always slightly hairy above. It grows on prairies and in 
vallevs at an altitude of goo-1800 m. 

Wyominc : Buffalo, 1900, 7weedy 31717 (type); Dayton, 
1899, Tweedy 2017 ; Devil's Tower, 1899, LZ. W. Carter 

NeprRAsKA: Plummer Ford, Dismal River, 1892, Ardberg 
1666. 

Sourn Dakota: Custer, 1892, Rydberg 769. 

Nortu Dakota: Tower, 1891, right. 


Chrysothamnus patens sp. nov. 

Shrubby, half a meter or so high ; stems white-tomentulose 
when young, soon glabrous and yellowish green ; leaves 6-8 cm. 
long, about 1 mm. broad, soon glabrous, spreading or even 
reflexed ; bracts lanceolate, acute, carinate, glabrous, in 5 vertical 
rows of about 3 each ; corolla-lobes about 1 mm. long, lanceolate, 
acute, in age more or less spreading ; achenes strigose. 

This is closely related to C. graveolens, but differs in the nar- 
row, spreading leaves. It grows on dry hills at an altitude ot 
1300-2100 Mm. 

Cotorapo: 1873, Wolf 452 (type); Grand Junction, Igo1, 
Underwood & Selby 4986; 1900, Stokes; Manitou, 1900, 
Clements ; Alamosa, 1896, Shear 3753, Zola, 1901, Baker 668. 


Chrysothamnus Newberryi sp. nov. 
Shrubby below ; stem white-tomentose, rather slender ; leaves 
erect, linear-filiform, 1-nerved, slightly tomentulose when young ; 
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the upper smaller ; involucres turbinate ; bracts in about 5 vertical 
rows, usually 3 in each row, narrowly lanceolate, attenuate into a 
long slender subulate spreading tip, carinate, slightly tomentulose 
and webby ; achenes narrow, tapering downwards, strigose-pubes- 
cent ; corolla narrowly tubular-funnelform ; lobes erect, lanceolate. 

This species is closely related to C. Jarryt and C. Howard, 
but the former differs in the broad, 3-nerved leaves and broader 
bracts, and the latter by its spreading arcuate leaves, broader bracts, 
depressed habit and elongated upper leaves, which usually equal 
or exceed the heads. C. Vewderryi grows on dry hills. 

New Mexico: Canon Largo, 1859, .Vewderry (Macomb’s Ex- 
pedition ; type in herb. Columbia University). 

Cotorapo: Mesa Verde, 1892, Aastwood. 


Sideranthus annuus nom. nov. 
Aplopappus rubiginosus A. Gray, Syn. Fl. 1: 130. 1884. 
Not Torr. & Gray, Fl. 2: 240. 1842. 

A little comparison between the descriptions of A. rudiginosus 
in Torrey and Gray’s Flora and in Gray’s Synoptical Flora will 
show that they are drawn from different plants. The first line in 
Torrey and Gray's description, viz. ‘ suffruticose ? branching from 


the base, viscidly pubescent and cinereous’’ and further down 
‘scales of the involucre . . . in about 2 series, nearly equal, 
loose, at length spreading ”’ do not at all fit the plant of the upper 
Platte, for that plant is strictly annual, simple at the base and 
branched above, viscid but can hardly be called cinereous ; the 
bracts are in 4 or 5 series, well imbricated and the outer much 
shorter. The type of Aplopappus rubiginosus was collected by 
Drummond, and a specimen is in the Gray herbarium. This is 
very unlike the plant of the upper Platte region, which is de- 
scribed in Gray’s Synoptical Flora, but agrees fully with the 
description of Torrey and Gray. It is more closely related to 
A. phyllocephalus DC., but perhaps distinct. 


Aster griseolus sp. nov. 


Perennial with a horizontal rootstock ; stem 1-1.5 dm. high, 
hirsute with ascending hairs, rather simple ; leaves linear, 3-5 cm. 
long, sparingly hairy on both sides, sessile, acute, entire ; heads 
about 1 cm. high, 1-4 in a small corymb; bracts oblanceolate or 
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linear, the outer obtuse, the inner acute, green or the inner white 
on the sides below, pubescent on the back, but not bristle-pointed ; 
rays purple, about 8 mm. long and I mm. wide ; achenes pubescent. 
This is nearest related to A. griseus Greene, but differs in the 
small size, the narrow short sessile leaves, and the pubescence 
which is not reflexed on the lower part of the stem. A. griseo/us 
grows on the higher mountains of Colorado. 
Cotorapo: Mt. Harvard, 1896, Clements 37 (type); Twin 


Lakes, 1896, Shear 3499. 


Aster Underwoodii sp. nov. 


Perennial with a horizontal rootstock ; stems simple up to the 
inflorescence, 2-3 dm. high, often purplish, more or less _hirsute- 
strigose ; lower leaves spatulate or oblanceolate, tapering into a 
winged petiole, glabrous except the ciliolate margin or slightly 
pubescent when young; the other stem-leaves sessile and the 
uppermost linear-lanceolate ; inflorescence racemiform or corymbi- 
form with 4-8 heads ; these fully 1 cm. high ; bracts oblanceolate, 
the outer obtuse, the inner acutish, all with a rather thick green 
tip, pubescent on the back; rays purple or bluish, about 1 cm. 
long and 1-1.5 mm. wide ; achenes hirsute. 

This is related to A. adscendens and A. Nelsonii, From the 
former it differs in the hairy bracts and from the latter in the broad 
leaves. It suggests also 4. griseus, but has shorter and almost 
glabrous leaves. It grows at an altitute of 2500-3000 m. 

Cotorapo: Ironton Park, 1901, Underwood and Selby 318 
(type) ; Eldora to Baltimore, 1903, Zweedy 5537. 


Aster Osterhoutii sp. nov. 


Tall, branched and leafy, about 1 mm. high ; stem striate, 
glabrous below, hairy in decurrent .ines above ; leaves linear or 
linear-lanceolate, 5-12 cm. long, 8 mm. wide or less, scabrous- 
ciliolate on the margin, otherwise glabrous, entire-margined, sessile 
and half clasping ; those of the branches much smaller ; inflores- 
cence open-paniculate ; heads nearly 1 cm. high; bracts in 4-5 
series, the inner linear, acute, the outer oblanceolate, apiculate, 
green and with white margins below ; rays white or rarely pinkish, 
nearly 1 cm. long and fully 1 mm. wide. 

This species is related to 4. salicifolius, but differs in the narrow, 
thin, entire leaves. Mr. Fernald, to whom some of the specimens 


had been sent, named it 4. salicifolius cacrulescens Gray, but that 
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has very narrow, linear outer bracts and usually purplish or bluish 
rays. 4. Osterhoutti grows along ditches at an altitude of about 
1500 m. 


Cotorapo: New Windsor, 1899, Osterhout 2506 (type); also 
1898, 9, and 1900, 2328. 


Aster corymbiformis sp nov. 

About 3 dm. high; stem strict, branched above, pubescent on 
decurrent lines; leaves linear, 5-8 mm. long, scabrous on the 
margins, otherwise usually perfectly glabrous, half-clasping ; in- 
florescence leafy, corymbiform ; heads about 8 mm. high ; bracts 
linear-lanceolate, very acute, glabrous, rather firm, with an oblan- 
ceolate green tip, in about 3 series of nearly equal length; rays 
white or purplish, about 7 mm. long and I mm. wide. 

This is perhaps nearest related to A. paniculatus, but in habit 
reminding somewhat of A. adscendens. From the former it differs 
in the strict habit, the corymbiform inflorescence and the entire 
leaves. From A. adscendens it differs in the more numerous 
heads and the bracts, the outer of which at least are oblanceolate 
and obtuse in A. adscendens. 

Cotorapo: West Cliff, 1896, Shear 3460 (type); also 3873 
and 3879; Parlin, Gunnison Co., 1901, 2. H. Smith 11g and 
116 (?). 

Aster Tweedyi sp. nov. 

Perennial with a horizontal rootstock; stem simple, usually 
purplish, pubescent only on decurrent lines, about 4 dm. high ; 
leaves oblanceolate, acute, glabrous except the ciliate margin, 
rather firm, often 1 dm. long; the lower with a winged petiole ; 
the upper sessile and half clasping ; inflorescence paniculate, leafy ; 
heads about 1 cm. high; bracts in about 3 series, linear or ob- 
lanceolate, not very unequal in length, the outer mostly green and 
obtuse, the inner with green tips and midrib, whitish on the sides 
below ; rays rose or purple, 8—10 mm. long and 1.5 mm. wide . 

This species is related to A. adscendens but differs in the stouter 
habit, broader and firmer leaves and larger heads. It grows in 


valleys at an altitude of 1500-2600 m. 
WyominGc : Copperton, 1901, 7weedy gog6 (type); Big Horn 
Mountains, 1899, 7weedy 2523; Laramie, 1897, Elzas Nelson 152, 
Cotorapo: Laramie River, Larimer County, 1897, Osterhout 
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A new Asplenium from Mexico * 


WILLIAM MAXoNn 


For nearly twenty years the specimen described below has lain 
among the undetermined material of Asf/entum in the United 
States National Herbarium. Recent studies in this genus have 
failed to discover any species to which it may be referred, and the 
writer has come to the conclusion that it 
represents a species hitherto unnoticed. It 
may be known as: 


Asplenium modestum sp. nov. 


Fronds 5, about 8 cm. high, borne from a Rs “3 
stoutish suberect rhizome: stipes 0.5-2.3 cm. ; yas 
long, naked, greenish, sulcate: laminae 4.5-6 yrs 

5S 5 calf, 
cm. long by 1.5 cm. broad, somewhat cori- 

~ 


aceous, oblong-lanceolate, with six to eight NZ. : 


pairs of subopposite to alternate, distant to 7 as 
close-set, short-stalked pinnae ; pinnae ovate- ] SS 
deltoid to irregularly rectangular, broadly ex- Wy? 
cised below, the lowermost pinnately parted . ‘he 
into three cuneate lobes (the superior, and in 

some cases the inferior, quite free), which in 

turn are deeply and sharply cleft, the margins | 
thus coarsely and unequally fimbriate ; succeed \// 
ing pinnae less deeply parted, commonly only Hae 
the superior lobe free ; venation obscure, sub- oe 


flabellate-pinnate: sori rather short, two or 
three to each lobe ; indusia suberose, partially 
concealed by the mature sporangia. 


Asplenium modese 


‘um, natural size. 


Founded upon a single sheet, 70. 27674, in the United States 
National Herbarium, collected in southwestern Chihuahua, 
Mexico, August to November, 1885, by Dr. Edward Palmer (xo. 
162). The type sheet bears two plants, one fully mature which 
may stand as the type, and a second plant which though very 
young is without doubt the same. 


* Published by permission of the Secretary of the Smithsonian Institution. 
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658 Maxon: A new ASPLENIUM 


Asplenium modestum is apparently an aberrant member of the 
lanceolatum group of Hooker and Baker's Synopsis Filicum, its 
nearest Mexican allies being, perhaps, 4. micropteron Baker and 
A. Glenniet Baker, the latter hardly distinct from the Asiatic 
A. exiguum Bedd. From these, however, it differs conspicuously 
in many particulars, but notably in its wholly green stipes and in 
its broad divided pinnae, the lowermost scarcely at all reduced. 
The flabellate aspect of the pinnae is pronounced and should serve 
at once to distinguish the species. 

The writer is indebted to Mr. H. D. House for the accom- 
panying drawing, which represents at natural size one of the five 
fronds of the type-specimen before mentioned. 
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INDEX TO AMERICAN BOTANICAL LITERATURE 
(1904) 


Che aim of this Index is to include all current botanical literature written by 
Americans, published in America, or based upon American material ; the word Amer 
ica being used in its broadest sense. 

Reviews, and papers which relate exclusively to forestry, agriculture, horticulture, 
manufactured products of vegetable origin, or laboratory methods are not included, and 
no attempt is made to index the literature of bacteriology. An occasional exception is 
made in favor of some paper appearing in an American periodical which is devoted 
wholly to botany. Reprints are not mentioned unless they differ from the orginal in 
some important particular. If users of the Index will call the attention of the editor 
to errors or omission their kindness will be appreciated. 

This Index is reprinted monthly on cards, and furnished in this form to subscribers, 
at the rate of one cent for each card. Selections of cards are not permitted ; each 
subscriber must take all cards published during the term of his subscription. Corre- 
spondence relating to the card-issue should be addressed to the Treasurer of the Torrey 
Botanical Club. 


Ami, H. M. Giant puffball — Lycoperdon giganteum. Ottawa Nat. 
18: 122. 19S 1904. 

Bailey, W. W. Bittersweet and ivy. Am. Bot. 7: 28, 29. [O] 
1904. 

Bailey, W. W. Collecting plants for identification. Am. Bot. 7: 
g-11. [Au] 1904. 

Bailey, W. W. Pond lilies. Am. Bot. 6: 81-83. [Je] 1904. 

Bernard, C. Le bois centripéte dans les feuilles de Coniféres. Beih. 
Bot. Centralbl. 17: 241-310. +f. 1-88. 1904. 

Blanchard, W. H. ‘Two new blackberries. Am. Bot.7: 1-4. [Au] 
1904. 
With descriptions of Rubus vermontanus sp. nov. and a new variety of the same. 

Briquet, J. Ladiatae et Verbenaceae austro-americanae ex itinere Reg- 
nelliano primo. Ark. Bot. 2": 1-27. p/. 7-4. 20 Je 1904. 
Includes new species in Savia, //vptis, Verbena, Lantana and Lippia (2). 

Britton, E.G. The effect of illuminating gas on trees and shrubs. 
Torreya, 4: 172, 173. 21 N 1904.  [Illust.] 

Britton, E.G. Myophi/a —a new genus to the United States. Bry- 
ologist, 7: 69-71. fl. 10+f. 777. 25 1904. 

Britton, E.G. Whendoctors disagree. Bryo!logist, 7: 
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Britton, N. L. On Pisonta obtusata and its allies. Bull. Torrey Club, 
31: 611-615. 26 N 1904. 
Discusses the Floridian and West Indian species of 7vrrudia, with descriptions of 2 

new ones, 

Britton, N.L. Xyachospora Pringlei Greenman. ‘Torreya, 4: 170. 
21 N 1904. 
Identifies this species with X indianolensis Small. 

Campbell, D.H. ‘The affinities of the Ophiog/ossaceae and Marsiliaceae. 
Am. Nat. 38: 761-775. f. 7-9. N 1904. 

Cardot, J. An answer to Mrs. E. G. Britton’s last article ‘*‘ Notes on 


nomenclature.’’ Bryologist, 7: 80, 81. 25S 1904. 

Cardot, J. Le genre Cryfhacadelphus. Rev. Bryol. 31: 6-8. 1904. 

Carrier, J.C. La flore de l|’Ile de Montréal, Canada. Bull. Acad. 
Internat. Géogr. Bot. 13: 268-281. 31 Au 1904. 

Chamberlain, E. B. New stations for Maine plants. Rhodora, 6: 
194, 195. 215 1904. 

Chamberlain, E. B. P/lantago elongata in Massachusetts. RKhodora, 
6: 211. 29 O 1904. 

Clarke, C. H. Curbstone mosses. Bryologist, 7: 74. 2S 1904. 

Clute, W. N. Concerning forms and hybrids. Fern Bull. 12: 85, 
86. [Au] 1904. 

Clute, W. N. ‘The fourth meeting of fern students. Fern Bull. 12: 
84, 85. [Au] 1904. 

Clute, W. N. The green russula or verdette. (Aussu/a virescens.) 
Am. Bot. 7: 21-23. [O] 1904.  [Illust.] 

Clute, W. N. A new form of the Christmas fern. Fern Bull. 12: 
79. [Au] 1904. 

Clute, W. N. Railroad botanizing. Am. Bot. 6: 1o1-104. [Au] 
1904. 

Clute, W. N. Raising prothallia of Botrychium and Lycopodium. 
Fern Bull. 12: 83, 84. [Au] 1904. 

Clute, W. N. ‘The star fern. Hemionitis pa/mata. Fern Bull. 12: 
71,72. [Au]  [Illust.] 

Cockerell, T. D. A. A/ymenoxys insignis. ‘Torreya, 4: 170. 21 N 
1904. 

Col, A. Recherches sur l'appareil sécréteur interne des Composées. 
Jour. de Bot. 18: 110-133. Ap 1904; 153-175. 42- 
My 1904. 

Collins, F. S. sailor’s collection of algae. Rhodora, 6: 181, 182. 
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Colozza, A. Contribuzione all’anatomia delle O/acaceae. Nuovo 
Giorn. Bot. Ital. II. 11: 539-565. 29 O 1904. 

Colozza, A. Note anatomiche sulle foglie delle Humirtaceae. Nuovo 
Giorn. Bot. Ital. I]. 11: 235-245. 5 Je 1904. 

Cook, O. F. Natural selection in kinetic evolution. Science, Il. 19: 

549, 550. 1 Ap 1904. 

Cushman, J. A. Desmids from Newfoundland. Bull. Torrey Club, 
31: 581-584. 26. 26 1904. 

Including a new species in Zuastrum and a new variety in A/icrastertas. 

Davenport, C. B. Statistical methods with special reference to biolog- 
ical variation. Second, revised ed. i-viii. 1-223. f. 7-77. New 
York, 1904. 

With a bibliography. 

Davenport, G. E. The death of William Wendte. Rhodora, 6: 209, 
210. 29 O Ig04. 

Davis, B. M. Studies of the plant cell. —III. Am. Nat. 38: 57 
594. f. 30S 1904;—IV. Am. Nat. 38: 725-760. 
15. N 1904. 

Day, M. A. /uncus effusus var. compactus in New Hampshire. 
Rhodora, 6: 211. 29 O 1904. 

Deane, W. Note on //ydrophyllum canadense. Rhodora, 6: 184, 

185. 215 1904. 


Derganc, L. Kurze Bemerkungen iiber etliche Pflanzen. Allgem. Bot. 
i Zeits. 10: 108-112. 16 Jl 1904. 

Devoted chiefly to Androsace, which is combined with /rimu/a, and many species 
are re-named under the latter genus besides those so treated by Kuntze in 1899. 
Earle, F. S. Mycological studies. II. Bull. N. Y. Bot. Gard. 3: 

289-312. 30 Je 1904. 

With descriptions of 52 new species in 39 genera. 

Eaton, A. A. The California gold fern. Fern Bull. 12: 7 

[Au] 1904. 

Eaton, A. A. Is Asplenium lanceum American? Fern Bull. 12: 79, 

80. [Au] 1904. 


Eaton, A. A. J/svetes Amesii: a correction. Fern Bull. 12: 89. 
[Au] 1904. 

Ernst, A. Siphoneen-Studien. II. Beih. Bot. Centralbl. 16: 199- 
236. pl. 7-9. 1904;—III. Beih. Bot. Centralbl. 16: 367-382. 
pi. 20. 1904. 

Evans, A. W. Notes on New England Hepaticae, 


If. Rhodora, 


6: 165-174. 6 Au1g04; 185-191. Pl. 57. 21S 1904. 


Includes a description of Lepfidozia sylvatica sp. nov. 
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Fernald, M. L. The American representatives of Pyrola rotun tifolia. 
Rhodora, 6: 197-202. 29 O 1904. 

Recognizes the validity of ?. americana Sweet and P. grandiflora Radius 

Fernald, M. L. ‘The identity of Andersson’s Sa/ix fedlita. Rhodora, 
6: 191. 21S 1904. 

Freeman, E. M. Symbiosis in the genus Zo/ium. Minn. Bot. Stud. 
3: 329-334. 18 O 1904. 

Fries, R. E. Eine Leguminose mit trimorphen Bliiten und Friichten. 
Ark. Bot. 3’: 1-10. 7, 2. 21 Jl 1904. 

Neocracca Kuntzet minor var. nov., from Bolivia. 

Giesenhagen, K. Cufnodium maximum B. & C. Ber. Deuts. Bot. 
Gesells. 22: 355-358. 14S 1904. 

Gleason, H. A. Additional notes on southern Illinois plants. Torreya, 
4: 167-170. 21 N 1904. 

Gleason, H. A. A new sunflower from Illinois. Ohio Nat. 5: 214. 
N 1yo4. 

Helianthus illinoensis sp. nov. 

Graves, C. B. Some unusual Connecticut plants. Rhodora, 6: 195, 
196. 215 1904. 

Graves, C. B. An undescribed variety of goldenrod. Rhodora, 6: 
182-184. 21S 1904. 

Solidago rugosa sphagnophila var. nov., from Connecticut. 

Greene, E. L. A nameexplained. Torreya, 4: 173, 174. 21 N 1904. 
Derivation of name \Xo/isma Raf. 

Grout, A. J. A peculiar peaseedling. ‘Torreya,4: 171. 21 N 1904. 
[ Illust. ] 

Harper, R. M. ‘Two hitherto confused species of Zudwigia. Torreya, 
4: 161-164. f.7, 2. 21 N 1904. 

With a description of Z. maritima sp. nov. 

Harris, C. W. Lichens — Stereocaulon, Pilophorus and Thamnolia. 
Bryologist, 7: 71-73. f. 7, 2. 25 1904. 

Hemsley, W. B. x Zygocolax Veitchii. Curt. Bot. Mag. III. 60: 
pl. 7980. 1 O 1904. 

A bigeneric hybrid ( Zygopetalum >< Colax), native of Brazil. 

Hieronymus, G. Plantae Lehmannianae in Guatemala, Colombia et 
Ecuador regionibusque finitimis collectae, additis quibusdam ab aliis 
collectoribus ex iisdem regionibus allatis determinatae et descriptae. 
Pteridophyta. Bot. Jahrb. 34: 417-560. 25 O 1904. 

Includes new species in 7yichomanes, (2), Hymenophyllum (3), Loxomopsis, 

Cyathea, Nephrodium (6), Polystichum, Diplazium (2 


Blechnum, Gyunogramme 


(5), Adiantum, Polypodium (11) and Elapho,lossum (7). 
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Hock, F. Ankémmlinge in der Pflanzenwelt Mitteleuropas wihrend 
des letzten halben Jahrhunderts. Beih. Bot. Centralbl. 17: 195- 
210. 1904. 

Hoffman, R. Notes on the flora of Berkshire County, Massachusetts. 
Rhodora, 6: 202-206. 29 O 1904. 

Hollick, A. Additions to the paleobotany of the Cretaceous formation 
on Long Island. No, II. Bull. N. Y. Bot. Gard. 3: 403-418. //. 
70-79. 10D 1904. 

Includes descriptions of 9 new species in as many genera. 

Holzinger, J. M. A moss new to North America. Bryologist, 7: 77. 
25 1904. 

Hone, D.S. Minnesota He/ve//ineae. Minn. Bot. Stud. 3: 309-321. 
pl. 48-52. 18 O 1904. 

Horne, W. T. An anomalous structure on the leaf of a bean seedling. 
Bull. Torrey Club, 31: 585-588. 7-5. 26 1904. 

House, H. D. The nomenclature of Ca/onyction bona-nox. Bull. Tor- 
rey Club, 31: 589-592. 26 N Ig04. 

House, H. D. Some rare ferns of central New Jérsey. Fern Bull. 12: 
80-82. [Au] 1904. 

Howe, M.A. Exogenous origin of antheridia in Anthoceros. ‘Torreya, 
4: 175, 176. 21 N 1904. 

Hus, H. T. A. Spindle formation in the pollen-mother-cells of Cassia 
tomentosa \.. Proc. Calif. Acad. Sci. II. Bot. 2: 329-354. //. 
30-372. 30 Ap Igo4. 

Kellerman, W. A. & Gleason, H. A. Notes on the Ohio ferns. Ohio 
Nat. 5: 205-210. 9 N 1904. 

Kirkwood, J. E. The comparative embryology of the Cucurditaceae. 
Bull. N. Y. Bot. Gard. 3: 313-402. p/. 58-69. 7 O 1904. 

Knowlton, C. H. Notes on the flora of Day Mountain, Franklin 
County, Maine. Rhodora, 6: 206-209. 29 O 1904. 

Lagemann, J. H. Plants used in the manufacture of intoxicating 
drinks. Jour. Columbus Hort. Soc. 19: 1-4. Mr 1904. 

Leavitt,C. KK. Observations on Ca//ymenia phyllophora \. Ag. Minn. 
Bot. Stud. 3: 291-296. p/. 44, 45. 18 O 1904. 

Léveillé, H. & Guffroy,C. Monographie du genre Onothera. 139-258. 
Le Mans, ‘‘1905’’ [1904!]. [Illust. ] 


This second fascicle includes various new names applied to old and well known 


specie 
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Lindman,C.A.M. Regnellidium novum genus Marsiliacearum. Ark. 
Bot. 3°: 1-14. f. Z-ro. 1 Jl 1904. 

R. diphyllum sp. nov., native of southern Brazil. 

Loew, E. ‘The nectary and the sterile stamen of Penfastemon in the 
group of the Fruticosi A.Gr. Beih. Bot. Centralbl. 17: 85-88. 
1904. 

Lowe, J. D. Anacamptodon splachnoides Brid. Bryologist, 7: 
25 1904. 

Notes the occurrence of this moss in Connecticut. 

Lyon, H.L. ‘The embryogeny of Ginggo. Minn. Bot. Stud. 3: 275- 
290. pl. 29-43 +f. A-E. 180 1904. 

Macoun, J. M. The flora of the Peace River region. Ottawa Nat. 
18: 115-118. 19S 1904. 


Malme, G.0. A. Die Gentianaceen der zweiten Regnell’schen Reise. 
Ark. Bot. 3": 1-23. f/. 7, 2. 21 Jl 1904. 

Includes one new species of Che/onanthus. 

Malme,G.0.A. Ovxyfefa/i species novae vel ab auctoribus saepe con- 
fusae. Ark. Bot. 3°: 1-19. pl. +f. 7, 2. 21 Jl 1904. 

With descriptions of 6 new species. 

Malme, G.0. A. Ueber die Asclepiadaceen-Gattung Zweedia Hooker 
& Arnott. Ark. Bot. 2": 1-20. pl. 1+/. 7-g. 11 My 1904. 

Malme, G. 0. A. Ueber die Asclepiadaceen-Gattungen Mitostigma 
Decaisne und Amé/ystigma Bentham. Ark. Bot. 3': 1-24. 7 + 
J. 1,2. 11 Je 1904. 

Recognizes 10 species of Mitostigma, of which § are new, and 3 of Amé/ystigma, of 
which I is new. 

Millspaugh, C. F. A new Bahaman £ufhordia. Torreya, 4: 172. 
21 N 1904. 
£. cayensis sp. nov. 

Miyake, K. Ueber das Wachstum des Bliitenschaftes von Zaraxacum. 
Beih. Bot. Centralbl. 16: 403-414. A/. 27. 1904. 

Moulton, D. H. ‘Tenth annual meeting of the Josselyn Botanical So- 
ciety of Maine. Rhodora, 6: 192, 193. 21S 1904. 

Mueller, 0. Observations on Laminaria bullata Kjellm. Minn. Bot. 
Stud. 3: 303-308. f/. g7. 18 O 1904. 

Murrill, W. A. A key to the perennial Polyporaceae of temperate 
North America. ‘Torreya, 4: 165-167. 21 N 1904. 

Murrill, W. A. The Polypforaceae of North America—IX. /onotus, 
Sesta and monotypic genera. Bull. Torrey Club, 31: 593-610. 26 
N 1904. 

Includes 6 new species of /omofus, and 3 new genera, Laetiporus, Trichaptum and 


Pogonomyces, based upon species previ 
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Newcombe, F. C. Thigmatropism of terrestrial roots. Beih. Bot. 
Centralbl. 17: 61-84. 1904. 

Osmun, A. V. Lguitsetum variegatum in Connecticut. Fern Bull. 12: 
89. [Au] 1904. 

Overton, J. B. Ueber Parthenogenesis bei 7halictrum purpurascens. 
Ber. Deuts. Bot. Gesells. 22: 274-283. pi. 75. 23 Je 1904. 

Pampanini, R. Sassifragacee dell’Erbario Webb. Nuovo Giorn. 
Bot. Ital. I]. 11: 79-82. 15 Mr 1904. 


Among the specimens listed are plants from South America collected by Pavon, 
Gardner, Jameson and others. 


Parish, S. B. Additions to the California fern flora. Fern Bull. 12: 
82, 83. [Au] 1904. 

Penhallow, D. P. The anatomy of the North American Conifera/es, 
together with certain exotic species from Japan and Australasia. Am. 
Nat. 38: 243-273. f. 7-76. 16 Je 1904; 331-359. f. 77-37. 1 
Au 1904; 523-554. /. 32-49. 3058 1904; 691-723. N 1904. 

Petri, L. Osservazioni sul genere 7Zy/ostoma Pers. Nuovo Giorn. 
Bot. Ital. Il. 1m: 53-69. 15 Mr1goq4._ [lIllust.] 

Piccioli, L. Il legno e la corteccia delle Cistacee. Nuovo Giorn. 
Bot. Ital. Il. 11: 473-504. f. 7-20. 29 O 1904. 

Pilger, R. Beitrige zur Kenntnis der monécischen und diécischen 
Gramineen-Gattungen. Bot. Jahrb. 34: 377-416. fl. 5, 6. 16 
Au 1904. 

Polley, J. M. Observations on Physa/acria inflata (S.) Peck. Minn. 
Bot. Stud. 3: 323-328. p/. 537. 18 O 1904. 

Price, S. F. Contribution toward the fern flora of Kentucky. Fern 
Bull. 12: 65-70. [Au] 1904. 

Prince, S. F. Some ferns of the cave region of Stone County, Missouri. 
Fern Bull. 12: 72-77. [Au] 1904. 

Rettig, E. Ameisenpflanzen-Pflanzenameisen. Ein Beitrag zur Kennt- 
nis der von Ameisen bewohnten Pflanzen und Beziehungen zwischen 
beiden. Beih. Bot. Centralbl. 17: 89-122. 1904. 

Rolfe, R. A. Epidendrum Endresii. Orchid Rev. 12: 145. f. 24. 
My 1904. 

Native of Costa Rica. 


Rolfe, R. A. teroglossaspis ecristata. Orchid Rev. 12: 136. My 


1904. 
Refers the Floridian orchid Cyrtepodium ecristatum Fernald ( Triorchos ecristatus 
Small, Eulophia ecristata Ames) to the African genus Pterog/ossaspis. 
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Rolfe, R. A. Zygopetalum Mackaii and its allies. Orchid Rev. 12: 
324-327. N 1904. 

A group of Brazilian species. 

Schaffner, J. H. Leaf expansion of trees and shrubs in 1904. Ohio 
Nat. 5: 210-213. 9 N 1904. 

Schaffner, J. H. Six nutating plants. Ohio Nat. §: 214,215. 9 N 
1904. 

Schaffner, J. H. Twigs of the common hackberrvy. Ohio Nat. 5: 
215, 216. 9 N 1904. 

Schindler, A. K. Die Abtrennung der Hippuridaceen von den Halor- 
rhagaceen. Bot. Jahrb. Beibl. 77: 1-77. 16 Au 1904. 

Shafer, J. A. Notes on Cuban plants. Torreya, 4: 170 
N 1904. 

Singhof, L. Ueber den Gefissbiindelverlauf in den Blumenblittern 
der Iridaceen. Beih. Bot. Centralbl. 16: 111-146. f/. 5 +f. 1-25. 
1904. 

Smith, A. M. James Lawrence Bennett. Bryologist, 7: 79. 25S 
Igo4. 

Sodiro, L. Plantae ecuadorenses. III. Bot. Jahrb. Beibl. 78: 1-16. 
25 O 1904. 

Includes new species in Eleocharis, Rynchospora (2), Carex (2), Trofacolum (3), 
Norantea (2) and Cynanchum 
Starback, K. Ascomyceten der ersten Regnellschen Expedition. III. 

Ark. Bot. 2°: 1-22. p/. 7, 2. 23 Mr 1904. 

Includes descriptions of 28 new species in 23 genera. 

Van Tieghem, P. Structure de la tige des Calycanthacées. Ann. Sci. 
Nat. Bot. VIII. 19: 305-320. Jl 1904. 

Van Tieghem, P. Sur les franges sécrétrices des stipules et des sépales 
chez les Godoyées. Jour. de Bot. 18: 105-109. Ap 1904. 

Van Tieghem, P. Sur les Luxembourgiacées. Ann. Sci. Nat. Pot. 
VIII. 19: 1-96. Ap Igo4. 

Wholly tropical American; 12 genera are recognized, of which /Hi/atre//a is new ; 
six others are called ** new ’’ although previously published elsewhere by Van Tieghem, 
Votsch, W. Neue systematisch-anatomische Untersuchungen von Blatt 

und Achse der Theophrastaceen. Bot. Jahrb. 33: 502-546. 15 

Mr 1904. 

Warner, F. M. Observations on Fndocladia muricata (P. and R.) 
J. Ag. Minn. Bot. Stud. 3: 297-302. f/. g6. 18 O 1904. 
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are 
Abortiporus, 421, 427, distortus, 
422 
Abutilon Abutilon, 154, 157. Avicennae, 
154 


Acacia Greggii, 436 
Acer dasycarpum, 
pennsylvanicum, 


143, Negundo, 143, 
144, rubrum, 131, 
135, 143. 145, 149, 155, saccharinum, 
143, saccharum, 143 
Achillea Millefolium, 152, 156 
Acorus Calamus, 135, 140 
Acosta conostega, 321 
Acrista, 3509, 
354 
Acristeae, 
Acrolasia 


351, 353, monticola, 353, 


52 


3 
albicaulis, 566, 567, compacta, 


566, ctenophora, 567, gracilis, 566, 
567, integrifolia, 566, 567, latifolia, 
567 

Actaea alba, 16 

Actinea chrysanthemoides, 500 

Actinella, 462, biennis, 477, 479, 482, 
chrysanthemoides, 462, 500, 501, 
Cooperi, 494, 495, odorata, 499, Pal- 
meri, 462, Richardsoni, 466, 468, 
Richardsoni canescens, 484, Richard- 
soni floribundus, 485, Rusbyi, 496, 
texana, 490, Vaseyl, 493, 494 

Additions to the flora of the Matawan 


iormation, 67 


Adiantum Capillus-Veneris, 16, peda- 
tum, 15, 16, 145 

Adicea pumila, 146 

Aecidium, 3, 8, Callirrhoes, 7, Clema- 


tidis, 7, 
6, 7. 


Helianthellae, 5, malvicola, 
Mertensiae, 6, Napaeae, 7, 
occidentale, 7, Onosmodii, 6, peda- 
tum, 2, recedens, 7, roestelioides, 7 


tuberculatum, 7 
Agaricus, 595, boletiformis, 603, cam 


pester rufescens, 181, cothurnatus, 


181, hirsutus, 603, maritimus, 181, 
rutilescens, 180, saepiarius, 603, 
solidipes, 180, speciosus, 607, 


sphaerosporus, 181, striatus, 604 
Agoseris agrestis, 357, 
Agrimonia Eupatoria, 

135 
Agropyron, 87, repens, 154, 
Agrostis alba, 152, 154 
Ailanthus, 422 
Aletes acaulis, 573, 575, obovata, 


glauca, 
154, 


357 


parviflora, 


157 


final members of new 
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combinations, 


in bold-face type. 


Algae, Bahaman, 93 

Allium, 529-550, Geyeri, 402, Macro- 
petalum, yor, Pikeanum, 402, 
reticulatum, 402, tricoccum, 147, 
vineale, 135, 136 

Allium, Periodicity in root of, 529 

Alnus, 127, rugosa, 135, 141, 144, serru- 
lata, 135 

Alopecurus geniculatus, 152, 154 

Alsine media, 152 

Alsinopsis Macrantha, 407 

\lthaea rosea, 7 

Amaranthus albus, 157, graecizans, 157, 
158, spinosus, 156, 157 

Amarella, 632 

Ambrosia artemisiaefolia, 153, 157, 
158, trifida, 135, 136, 137, 155, 157 

Amelanchier canadensis, 144 
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Nomenclature Commission, 249 

American botanical literature, Index to, 
(1QOI—1903), I, 
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169, 
Sit, 
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(1904), 231, 
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7, 659 
Ampelopsis quinquefolia, 1; 
\nantherix 24 
Anaphalis margaritacea, 154 
Andromeda, 128, 
Andropogon 


connivens, 


Parlatorii, 79 
contortus, 83, 
‘ virginicus, 152, 154 
Anemonella thalictroides, 147 
Anogra albicaulis, 242, cinerea, 
latifolia, pallida, 
cea, 242, Vreelandii, 
Anomalous structure on 
bean 585 


scoparius, 


150, 154, 


570, 
579, 570, Viola- 
570 
the leaf of a 
seedling, 
Antennaria plantaginifolia, 154 
Anthemis, 466, arvensis 156, Cotula, 156 
anthoxanthum odoratum, 154 
Aphyllon uniflorum, 147 
Aplopappus phyllocephalus, 653, 
ginosus, 653 


152, 
rubi- 


Apocynum androsaemifolium, 
Aquilegia canadensis, 146 


154 


Arabis brachycarpa, 557, Crandallii, 
557, lignifera, 557, oblanceolata, 
557, rugocarpa, 357, Selbyi, 557 

Aralia, 80, 128, nudicaulis, 147, pal- 
mata, 79, Ravniana, 79, transver- 


sinervia, 78, trifolia, 147 
Arctium Lappa, 153, 156, 
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Areca oleracea, 353. 354 

Arenaria Eastwoodiae, 406, Fendleri, 
407, Fendleri Porteri, 407, polycau- 
los, 406, saxosa, 406, stricta, 150, 
Tweedyi, 406, uintahensis, 406, 
verna, 407 

Arisaema Dracontium, 147, triphyllum, 


ArtHur, J. C. New species of Ure 
dineae, 1. Taxonomic importance of 
the spermogonium, 113 

Asarum canadense, 145 

Asclepiadaceae, Studies in, 457 

Asclepias amplexicaulis, 458-460, Bick- | 
nellii, 458, 459, Cornuti, 153, 154, | 
exaltata, 458, 459, incarnata, 136, | 
138, intermedia, kansana, 
457. 458, purpurascens, 154, 459, | 
Syriaca, 153. 157, 458-460 

Asclepias, A new species of, 457 

Asimina parviflora, 600 

Asparagus officinalis, 156 

Aspergillus, 291, 299 

Aspidium acrostichoides, 145, 
nale, 145, spinulosum, 145 

Asplenium exiguum, 658, Filix-foemina, 
147, Glenniei, 658, micropteron, 658, 
modestum, 657, 658 

Asplenium from Mexico, A new, 657 

Aster, 153, adscendens, 654, 655, 
corymbiformis, 655, divaricatus, 
150, ericoides, 153, ericoides depau- 
peratus, 150, griseolus, 653, 654, 
griseus, 634, laevis, 148, macrophyllus, 
148, Nelsonii, 654, Osterhoutii, 
654, 655, paniculatus, 655, puniceus, 
153, Salicifolius, 654,  salicifolius 
caerulescens, 654, Tweedyi, 655, | 
Underwoodii, 654 

Astragalus canadensis, 562, elegans, | 
562, flexuosus, 562, Hallii, 562, 
Mortonii, 562, oreophilus, 561, 562, | 
Shearii, 562, tegetarius, 563, winga- 
tensis, 563 

Atragene pseudo-alpina diversiloba, 
4090 

Atriplex canescens, 404, eremicola, 403, 
hastata, 156, 157, Nuttallii, 403, 
oblanceolata, 403, odontoptera, 
404 

Aularthrophyton, 71 

Aulospermum angustum, 358 | 

Avena fatua, 154 

Azalea nudiflora, 144 


margi- 


Bacillus ramosus, 529 

Bahaman algae, Notes on, 93 | 

Baldwinia atropurpurea, 15, 26, uni- | 
flora, 26 

Bananas, Two new species of Ameri- 
can wild, 445 

Baptisia tinctoria, 621, 629 


Jarbarea Barbarea, 147, 152, 156, vul- 
garis, 147, 152 

Bartonia albicaulis, 566 

seedling, An anomalous struc- 
ture on the leaf of a, 585 

Benzoin Benzoin, 141, 144, 145 

Berry, E. W. Additions to the flora 
of the Matawan formation, 67 
Jessey, C. E.  Chimney-shaped sto- 
mata of Holacantha Emoryi, 523 

Betula, 127, 502, alleghaniensis, 166, 
fontinalis, 165, lenta, 155, 166, lutea, 
166, nigra, 166, Piperi, 165, Sand- 
bergi, 166, utahensis, 165 

BickNneti, E. P. Studies in Sisyrinch- 
ium, 379 

Bicuculla cucullaria, 145, 153 

Bidens bipinnata, 141, 153. 157, con- 
nata, 157, 158, discoides, 153, fron- 
dosa, 141, 153, laevis, 141, 153 

Bihai, 445-447, aurantiaca, 445, 
Bihai, 445, borinquena, 445, Bur- 
chellii, 445, Champneiana, 445, 
choconiana, 445, Collinsiana, 445, 
447, crassa, 445, distans, 445, 
elongata, 445, episcopalis, 445, 
humilis, 445, latispatha, 445, 
librata, 145, lingulata, 445, 
longa, 446, pendula, 447, platysta- 
chys, 445, purpurea, 445, reticu- 
lata, 446, rostrata, 445, rutila, 
445, Spissa, 445, tortuosa, 445 

Birches, New North Anferica, 165 

Blackening of Baptisia tinctoria, 621 
Joletus, 29, arcularius, 37, 327, bru- 
malis, 33, Calceolus, 41, 42, caudi- 
cinus, 40, cinnabarinus, 420, cinna- 
momeus, 343, Citrinus, 607, coccineus, 
420, conchifer, 425, 426, confluens, 
344, coriaceus, 344, crinitus, 609, 
distortus, 422, elegans, 41, exaspera- 
tus, 37, fasciculatus, 33, fibrosus, 
609, flavus, 595, frondosus, 336, 
fuliginosus, 606, gilvus, 418, graveo- 
lens, 424, hirsutus, 594, hispidus, 
594, 595, hydnatinus, 609, hydnoides, 
609, Juglandis, 40, nummularius, 41, 
42, pavonius, 423, perennis, 341, 344, 
Polyporus, 33, radiatus, 599, ramo- 
sissimus, 336, resinosus, 607, rubi- 
ginosus, 606, rutilans, 416, sangui- 
neus, 421, sistotremoides, 338, 339, 
spongiosus, 594, squamosus, 40, 
striatus, 423, suberosus, 416, sub- 
tomentosus, 344, sulphureus, 607, 
umbellatus, 337, virgineus, 426 

Botanical literature, American, 51, 101, 
169, 231, 305, 359, 411, 449, 5II, 
577, 617, 659 

Botanical nomenclature, Code of, 249 

Botrychium virginianum, 147 
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Botryophora, 95, Conqueranti, 96, 97, 
occidentalis, 96 

Botrytis, 291 

Bouteloua breviseta, 86, 87, Havardii, 
57 

Brachiolejeunea, 185 

Brachyelytrum erectum, 15 

Srickellia californica, 646, reniformis, 
646, W rightii, 646 

Britton, N. L. Four new North 
American birches, 105. On Pisonia 
obtusata and its allies, 611 

Bursa Bursa-pastoris, 152 

Bursera gummifera, 606 


Cacalia floridana, 27, ovata, 27, sul 
cata, 27 

Caesalpinia, 5 

Calamintha Clinopodium, 136 

Calandrinia nevadensis, 357 

California species of Sisyrinchium, 
379 

Callirrhoe involucrata, 7 

Callitris, 70, quadrivalvis, 71 

Calonyction, 589-592, aculeatum, 590, 
592, album, 591, bona-nox, 589, 599, 
grandiflorum, 591, speciosum, 590, 
speciosum pubescens, 591 

Caloporus, 29, 30 

Caltha palustris, 135 

Calystegia Sepium, 137 

Camptosorus rhizophyllus, 146, 148 

Cannon. W. A. Observations on the 
germination of Phoradendron, 435 

Cantharellus aequinoctialis, 333, alveo 
laris, 327, cibarius, 34 

Cantua, 48, 50 

Capriola Dactylon, 154 

Capsella Bursa-pastoris, 152 

Carbon monoxide and other gases, In 
fluence of, 57, 167 

Cardamine  bulbosa, 135. 153, 
rhomboidea, 135, rotundifolia, 135 

Carduus arvensis, 156, lanceolatus, 141, 
156, 157 

Carex, 140, 152, pennsylvanica, 147, 
squarrosa, 14 

Carpinus caroliniana, 143 

Carpites Myricarum, 74 

Carpolithus dubius, 81, juglandiformis, 
81 

Carya alba, 143, microcarpa, 143, 
porcina, 143 

Cassia emarginata, 5 

Castala, 524 

Castanea, 127, dentata, 143, 145, 
sativa Americana, 143 

Castilleja brachyantha, 644,  brevi- 
flora, 644, brunnescens, 643, 
coccinea, 150, confusa, 644, obtusi- 
loba, 644, pallida, 644, pilifera, 


246, pilosa, 246, puberula, 644, 
rhexifolia, 644 

‘atherinea angustata, 64 

‘atis, 353, Martiana, 353 

atoblastus, 350 

aulerpa compressa, 93, paspaloides, 
03, 94 

‘aulopyllum thalictroides, 145 
ayaponia racemosa, 2 


eanothus Fendleri, 564, ovalis pubes- 
cens, 564, Subsericeus, 564 
‘elastrophyllum, 28, crenatum, 74, 
Newberryanum, 78 


~ 


~ 


‘elastrus, 128, scandens, 144 


eltis occidentalis, 143 
‘ephalanthus occidentalis, 135, 139, 
137 


~ 


‘ephalophora anthemoides, 500 
‘erastium behringianum, 405, Earlei, 
405, oblongifolium, 150, pulchellum, 
405, viscosum, 156, vulgatum, 156 
“eratolejeunea, 200 


~ 


‘ercis canadensis, 144 

erioporus, 29. 30, 4! 

Chaetochloa glauca, 156, 157 

Cheiranthus nivalis, 558 

Chelidonium, 429, 430, 433 

Chelone glabra, 148 

Chemical irritation, Effect on respira- 
tion of fungi, 291 

Chemical notes on “bastard” logwood, 
367 

Chenopodium album, 154, 156, 157; 
ambrosioides anthelminthicum, 156, 
anthelminthicum, 156, 157, aridum, 
240, Wolffii, 240 

Chimaphila maculata, 24, 147 

Chimney-shaped stomata of Holacantha, 


~ 


| 523 
Chondrophylla, 245, americana, 245, 
Fremontii, 245 
Chondrophyton laceratum, 77 
Chrysanthemum Leucanthemum, 152 
150 
Chrysobalanus oblongifolius, 23 
Chrysomyxeae, 116 
Chrysophyllum, 330 
Chrysopogon secundus, 12 
Chrysopsis alpicola, 649, amplifolia, 
648, Bakeri, 649, caudata, 648, 
hispida, 649, horrida, 648, 649, pini- 
folia, 12, 26, villosa, 648 
Chrysosplenium americanum, 134 
| Chrysothamnus graveolens, 652, How- 
ardi, 653, Newberryi, 652, 653, 
Parryi, 633, patens, 652 
Cichorium Intybus, 156, 157 
Cicuta maculata, 136, 137, 141, 153 
Cimicifuga racemosa, 147, 153 
Cinna latifolia, 150 
| Cinnamomum, 128 
| Cissites, 128 
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Citrullus vulgaris, 158 
Cladomeris, 333, 334, ramosissima, 337, 
Schweinitzii, 339, umbellata, 337 

Cladothrix lanuginosa, 88 

Clavaria myceliosa, 182, pusilla, 182 

Claytonia caroliniana, 405, caroliniana 
lanceolata, 405, carolinana sessili- 
folia, 405, lanceolata, 405, lanceo- 
lata sessilifolia, 405, rosea, 404, 405, 
triphylla, 357, virginica, 145 

Clematis Dowglasii, 7, virginiana, 153 

Clinopodium vulgare, 136, 154 

Clitocybe albissima, 178, cerussata, 178, 
piceina, 178 

Clitopilus sphaerosporus, 179 

Closterium striolatum erectum, 161 

Cnicus arvensis, 156 

Coccocladus occidentalis, 95, occiden- 
talis Conquerantii, 96, occidentalis 
laxus, 95. 96 

Cocxere.tt, T. D. A. North American 
species of Hymenoxys, 461 

Cocos nucifera, 551, 554 

Code de la nomenclature 
263 

Code of botanical nomenclature, 249 

Coleosanthus albicaulis, 646, reni- 
formis, 646, Wrightii, 646 

Coleosporieae, 116 

Coleosporium, 114 

Collinsonia canadensis, 148 

Collybia dryophila, 179, radicata, 179, 
umbonata, 178 


Cololejeunea, 194, 205, 213, Goebelii, 


botanique, 


Colorado, Desmids from, 161 

Colorado plants, Notes on, 357 

Coltricia, 325, 339, 340-348, 27, 
cinnamomea, 342-344, 347, 348, 
connata, 341, 344, leptocephala, 341, 
Memmingeri, 342, 347, nummularia, 
341, Obesa, 342, 346, 347, parvula, 
342, 344. 345. 347, perennis, 342, 344- 
346. 348, tomentosa, 342, 346 


Coltriciella, 325, 348, 427, depen- 
dens, 348. 599 

Colurolejeunea, 205 

Commelina nudiflora, 146, 153, vir- 
ginica, 141, 146, 157 

Comptonia, 74 

Concerning some West American 


smuts, 8&3 

Conferva, 135, umbilicalis, 95, umbili- 
cata, 95 

Coniferous stem, 81 

Convolvulus, 590, aculeatus, 589, 590, 
arvensis, 156, grandiflorus, 589, 591, 
latiflorus, 590, muricatus, 590, 
sepium, 137, 154, 157 

Cook, O. F. Nomenclature of the royal 

palms, 349 


Corallina Flabellum, 94 

Corallorhiza multiflora, 492, 
leuca, 402, odontorhiza, 147 

Coreopsis discoidea, 153 

Coriospermum emarginatum, 404, 
marginale, 404, villosum, 404, 

Cornus, 128, Amomum, 137, Baileyi, 
572, florida, 144, 145, sericea, 137, 
stolonifera, 572 

Correction: Influence of carbon mon- 
oxide and other gases upon plants, 
167 

Corylus americana, 144 

Cosmarium, 581, balteum coloradense, 
162, Botrytis, 162, impressulum 
minor, 583, laeve septentrionale, 162, 
margaritiferum, 162, Meneghinii, 
162, pseudopyramidatum, 583 

Covillea tridentata, 436 

Croomia pauciflora, 21 

Crucifera spinosa, 524 

Cryptoporus, 427 

Cubelium concolor, 23, 145 

Cucurbita, 548 

Culmites priscus, 71 

Cunila Mariana, 154, origanoides, 154 

Cunninghamites, 72, 81, 82, elegans, 69, 

Sternbergii, 73 

Cuphea viscosissima, 154 

Cusuman, J. A. Desmids from south- 
western Colorado, 161. Notes on 
Micrasterias from southeastern 
Massachusetts, 393. Desmids from 
Newfoundland, 581 

Cyclolejeunea, 183, 184, 185, 192-210, 
211-213, accedens, 192, 201, 202, 

210, angulistipa, 1092, 
203-205, 209, 217, Chitonia, 1092, 
194, 196, 197, 200-203, 209, CON- 
vexistipa, 192, 198, 200, 202, 204, 
208-210, peruviana, 196, 197, 205, 
209 

Cyclolejeunea, Vegetative reproduction 
of, 205 


Cyclomyces fuscus, 423, Greenei, 423, 


ochro- 


79, Squamosus, 79, 


204-200, 208 


424 
Cyclomycetella, 422, 423, 427, 
pavonia, 423 
Cycloporus, 423, 427, Greenei, 424 
Cylindrocystis, 581, 582, americana, 
161, 582 
Cymopterus acaulis, 357, 
Cynodon Dactylon, 154 
Cynoglossum, virginicum, 147 
Cyperus, 140, inflexus, 151, strigosus, 


Parryi, 357 


152 

Cypripedium acaule, 147, hirsutum, 147, 
148, parviflorum 147, 148, pubescens, 
147 

Cystoseira Myrica, 99 

Dactylis glomerata, 152, 154 
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Dactylopora Annulus, 98, digitata, 98, 
Eruca, 98 

Daedalea Berkeleyi, 604, braziliensis, 
328, Burserae, 606, epigaea, 339, 
jamaicensis, 606, pallidofulva, 605, 
rhabarbarina, 604, saepiaria, 603, 
striata, 604 

Wahlia, 548 

Daily periodicity in the root of Allium, 
529 


Dammara borealis, 70, 


cliffwoodensis, 
690 

DanvENO, J. B. Mechanics of seed- 
dispersion in Ricinus communis, 8&9 

Dasycladus Conquerantii, 96, occiden- 
talis, 95, vermicularis, 93 

Datura Stramonium, 156, 157, Tatula, 
156, 157 

Daucus Carota, 152, 156, 157 

Dentaria laciniata, 147 

Desmidium Baileyi, 581 

Desmids from Newfoundland, 581 

Desmids from southwestern Colorado, 
161 

Desmodium, 63 

Dianthus prolifera, 154 

Dicentra cucullaria, 145 

Dicerandra linearifolia, 
tissima, 25 

Dicranella heterophylla, 64 

Dicranolejeunea, 183, 184 

Dioscorea, 50, villosa, 144 

Diospyros, 127, 128, virginiana, 143 

Diplachne dubia, 4, serotina, 4 

Diplasiolejeunea, 20 

Diplodia, 551-554, epicocos, 554 

Diplopappus hispidus, 649 

Dirca palustris, 16 

Distichlis spicata, 86 

Dodecatheon multiflorum, 631, pauci- 
florum, 631, radicatum, 631, radicatum 
sinuatum, 631 

Draba caroliniana, 555, coloradensis, 
555, cuneifolia, 555, micrantha, 555, 
streptocarpa Grayana, 555 

Drepanolejeunea, 186, 191, 
196 

Drosera intermedia, 141, rotundifolia, 
I4I 

Dryopteris. acrostichoides, 145, margi- 
nalis, 145, spinulosa, 145 


12, odora- 


un 


inchoata, 


Echinocystis lobata, 144 

Echinolytrum, 19 

Echinospermum virginicum, 152 

Ectropothecium, 309-324, amphibolum, 
310, 313-317, 319, 320, 322, conoste- 
gum, 309, 318, crassicaule, 309, 310, 
323, 324, flavoviride, 309, 310, 318, 
319, 322, malachiticum, 309, 311, 
Montagnei, 323, Poeppigianum, 309, 
318, rutilans, 309, 311, 313, 314, sub- 


denticulatum, 320, vesiculare, 309, 
310, 311 313, 315-317, 323, vesi- 
culare Poeppigianum, 310, 315, 317, 
$22, 323 

“ffect of chemical irritation on the 
respiration of fungi, 291 

2ffects of solutions upon cell-division 
in root of Allium, 538 

“leusine indica 154, 156 

‘lfvingia, 424, 427 

“lodea canadensis, 65, 134 

-lymus, 87, glaucus, 87 

*merson, J. T. Relationship of Macro- 
phoma and Diplodia, 551. Notes on 
the blackening of Baptisia tinctoria, 
O21. 

=ndophyllum Sempervivi, 118 

‘ephedra, 70 

‘phemerum tenerum, 17 

Epigaea, 430, repens, 145 


| Epilobium adenocaulon, 568, brevisty- 


lum, 567, 569, Drummondii, 568, 560, 
glandulosum, 567, 568, Hornemannii, 
567, ovatifolium, 567, 568, 569, 
Palmeri, 560, rubescens, 568, 
stramineum, 568, 569, tetragonum, 
569 

Epiphegus virginiana, 146 

Equisetum arvense, 157 

Eragrostis amabilis, 17, Brownei, 17, 
neo-mexicana, 87, simplex, 17 

Erigeron annuus, 156,  bellidifolium, 
147, canadensis, 154, pulchellus, 147 

Eriocaulon compressum, 20, decangu- 
lare, 20, septangulare, 14, texense, 20 

Eriochloa punctata, 84 

Eriogonum <ffusum, 240, flavum, 239, 
flavum vegetius, 239, Jamesii, 239, 
Jamesii flavescens, 239, Jonesii, 240, 
microthecum, 240, salinum, 240, 
tomentosum, 15, vegetius, 239 

Ervum, 118 

Eryngium integrifolium, 23, 24, integri- 
folium ludovicianum, 23, ludovi- 
cianum, 23, 24, virgatum, 23 

Erysimum elatum, 558, nivale, 558, 
oblanceolatum, 557, radicatum, 
558, Wheeleri, 558 

Erythronium, 430, americanum, 145, 
153 

Eschscholtzia, 429, 430, 432, 433 

Euastrum Allenii, 582, ampullaceum, 
582, binale, 583, Didelta, 162, elegans, 
583, verrucosum, 162 

Eucallitris, 71 

Eucalyptus, 128, Geinitzi, 78 

Euglena, 135 

Euonymus americanus, 144, 
pureus, 144 

Eupatorium ageratoides, 152, aromati- 
cum, 150, incarnatum, 25, perfolia- 


atropur- 


if 
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tum, 152, purpureum, 141, 146, 152,| Fungi on Hymenoxys, 508 
155 
Euphorbia corollata, 154, Cyparissias, Gaillardia, 462, 463, 487 
156 Galeorchis spectabilis 147, 148 
Euterpe, 350, 351, 352, caribaea, 353, Galinsoga parviflora, 154 
354, oleracea, 353 Galium Aparine, 118, triflorum, 147 
Evans, A. W. Hepaticae of Puerto Ganoderma, 334, 427 
Rico, 183 Gases, influence upon plants, 57, 167 
Explorations in the coastal plain of Gaultheria procumbens, 145 
Georgia, 9 Gaura coloradensis, 572, Pitcheri, 
572, sinuata, 572 
Fagopyrum Fagopyrum, 59, 61 Gaylussacia resinosa, 144, 145 
Fagus, 127, americana, 143, 145, 149,|Gayophytum diffusum, 569, interme- 
ferruginea, 143 | dium, 569, ramosissimum, 569 
Favolus, 37, 325, alutaceus 327, alveo- Geinitzia formosa, 68 
laris, 27, Boucheanus, 327, Bou- Gentiana, 245, 632, acuta, 244, Fre- 
cheanus peponinus, 327, braziliensis, montii, 245, heterosepala, 244, hu- 
328, 329, brunneolus, 331, canadensis, milis, 245, monmantha, 244, 245, 
327, caperatus, 331, cucullatus, 332, prostrata, 245, prostrata americana, 
333, curtipes, 332, 333. Curtisii, 36, 245, tenella, 244 
europaeus, 325, 327. flaccidus, 333, | Gentianella Clementis, 631, 632. 
Friesii, 333, guadalupensis, 333, hir- plebeja, 632 
tus, 325, hispidulus, 329, induratus, | Georgia, Explorations in, 9 
332, lacerus, 333, melanopus, 44, Geranium maculatum, 147, 153 
ohiensis, 327, princeps, 329, pur-|Gerardia filicaulis, 25, georgiana, 25 


purascens, 331, tessellatus, 329, velu- 
tipes, 333 

Festuca ovina, 154 

Ficaria Ficaria, 147 

Ficus, 128, atavina, 75, Benjaminea, 
75, cuspidata, 75, elastica, 75, Krau- 
siana, 75, nitida, 75, Peruni, 75, pro- 
togaea, 75, pulchella, 75, stricta, 75 

Fimbristylis autumnalis, 18, dipsacea, 
19, Frankii, 18, laxa, 151, perpusilla, 
17, 18, 19, spadicea, 6, Vahlii, 18 

Flammula Braendlei, 180, eccentrica, 
179 

Flaveria, 463, 
panda, 463 

Floerkea proserpinacoides, 146 

Flora of the Matawan formation, Addi- 
tions to the, 67 

Flora, Rocky Mountain, 399, 555, 631 

Fomes, 427, graveolens, 424, Khortalsii, 
417 

Fouquieria, 45-50, Macdougalii, 45-48, 
splendens, 45-48 

Fouquieria, The spines of, 45 

Four new North American birches, 165 


australasica, 463, re- 
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Fragaria virginica, 154 

Frasera speciosa angustifolia, 632, | 
speciosa stenosepala, 632 

Fraxinus americana, 131, 135, 143, 155 


Frenela, 70, 71 

Frenelites, 70 

Frenelopsis, 70, Hoheneggeri, 71, 72 
Frullania, 205 

Funalia, 608, trichomalla, 608 


Fungi, Effect of chemical irritation on | 


the respiration of, 291 
Fungi, New species of, 
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paupercula, 25 
Germination of Fhoradendron, 435 
Gies, W. J. Chemical on 

tard” logwood, 
Gilia aggregata, congesta crebri 

folia, 633, Crandallii, 634, crebri- 
folia, 633, Haydeni, 635, iberidifolia, 

633, inconspicua, 634, Macombii, 634, 

minutiflora, 634, multiflora, 634, 

polyantha, 634, roseata, 633, 

scariosa, 632, spergulifolia, 633, 

subnuda, 635, Tweedyi, 634 
Glechoma hederacea, 152 
triacanthos, 13 
Gleichenia Saundersii, 6 
Globifomes, 424, 427, 
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Gloeophyllum, 602 

Gossypium, 63 

|Grirritus, D. Concerning some West 
American smuts, 83 

Grifola, 325, 333-338, 427, 607, badia, 
333. Berkeleyi, 334, 335. 337, 338, 
cristata, 333, 334, fractipes, 335,- 
338, frondosa, 333-338, lucida, 333, 
platypora, 333, poripes, 334, 335, 
ramosissima, 334-336, Sumstinei, 


notes “ bas 
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032, 


Gleditsia 


. Zippei, 67 
graveolens, 


334, 335, Varia, 333 
Griccs, R. Two new species of 
American wild bananas with a re- 


vision of the generic name, 445 
Grindelia aphanactis, 647, nuda, 647, 

perennis, 646, serrulata, 646, squar- 
| rosa, 646, 647 


Gruenserc, B. C. Chemical notes on 


“ bastard’”’ logwood, 367 
Gutierrezia diversifolia, 647, linearis, 
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647, longifolia, 647, scoparia, 647 
Gymnospermous cone, 72 


Haematoxylon, 63, 64, campechianum, 
368, 376 

Hamamelis virginiana, 144 

Hapalopilus, 415-419, 427, fulvitine- 
tus, 416, 419, gilwus, 415, 419, 597, 
hispidulus, 416, 419, licnoides, 
415-418, nidulans, 415, 416, rutilans, 
415, 416, sublilacinus, 415-417 

Harpalejeunea, 211, 212 

Harper, R. Explorations in the 
coastal plain of Georgia during the 
season of 1902, 9 

Harsueercer, J. W. Phyto-geographic 
sketch of extreme southeastern Penn- 
sylvania, 125 

Hedeoma ovata, 245, pulegi. ..s, 152, 
Reverchoni, 246 

Hedera, 128 

Helenium, 463 

Helianthella nevadensis, 5 

Helianthus annuus, 59, 61, 157, 158, 
giganteus, 15, 

Heliconia, 445 

Heliopsis helianthoides, 141, 153, laevis, 
153 

Helvella_ gracilis, 182, panormitana, 
182, Stevensii, 182 

Hepatica Hepatica 147, triloba, 147 

Hepaticae of Puerto Rico, 183 

Heracleum lanatum, 4, 135, 136, 141, 
1460, 153 

Heuchera americana, 146 

Hexaclinis, 71 

Hexagona, 40, 325-333, 427, alveo- 
laris, 326, 327, brunneola, 326, 331, 
caperata, 326, 331, cucullata, 327, 
332, daedalea, 326, 328, floridana, 
326, 330, fragilis, 326, 320, hispi- 
dula, 326, 329, hondurensis, 326, 
331, indurata, 327, 332, micropora, 
326, 328, Mori, 325, 327, portori- 
censis, 326, 331, princeps, 326, 3290, 
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purpurascens, 326, 331, Taxodii, | 


327. 332, tessellatula, 326, 330, 
Wilsonii, 326, 329 

Hibiscus Moscheutos, 136, 139 

Hicoria, 127, glabra, 143, microcarpa, 
143, Ovata, 143 

Hieracium Gronovii, 147, paniculatum, 
150, scabrum, 147, venosum, 147 

Hilaria, 86 

Holacantha Emoryi, 

Holcus lanatus, 154 

Holodiscus dumosus, 559, microphyl- 
lus, 559 

Homalobus campestris, 564, Clemen- 
tis, 563, decurrens, 563, hylophilus, 
564, tegetarius, 563, wingatensis, 
563, Woltii, 562 
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Hookeria, 313, Poeppigiana, 309, 317, 
319-322, praelonga, 309-311, 314, 
315 

Horne, W. T. Anomalous structure on 
the leaf of a bean seedling, 585 

House, H. D. Nomenclature of Ca- 
lonyction bona-nox, 589 

Houstonia caerulea, 154 

Howe, M. A. Notes on Bahaman algae, 
93 

Hyacinthus, 548 

Hybrids, Two possible Asclepias, 457 

Hydastylus, 379 

Hydrangea arborescens, 16, quercifolia, 
13 

Hydrastis canadensis, 147, 148 

Hydrochloa fluitans, 14 

Hydrocotyle umbellata, 141 

Hydrodictyon, 135 

Hydrophyllum virginicum, 145, 153 

Hygrolejeunea, 212 

Hymenochaete, 342 

Hymenopappus ligulaeflorus 474, radia- 
tus, 463 

Hymenoxys, 461-509, anthemoides, 462, 
canescens, 465, 484, 485, canes- 
cens biennis, 465, 478, 481, 482, 
485, 496, canescens nevadensis, 
465, 484, chrysanthemoides, 462, 466, 
467, 500-503, chrysanthemoides ex- 
currens, 466, 501, chrysanthemoides 
juxta, 466, 503, 508, chrysanthe- 
moides Mearnsi, 466, 506, chrysan- 
themoides multiflora, 466, 502, 503, 
504, 506, 507, chrysanthemoides 
Osterhouti, 466, 501, 503, 505, 
Cooperi, 465, 481, 404, 496, Cooperi 
argyrea, 465, 496, Cooperi Grayi, 
465, 495, 496, Davidsonii, 466, 503, 
505, 508, Earlei, 464, 486, 487, 492, 
493, floribunda, 464, 476, 477, 485- 
490, 492, 493, 506, 508, 509, flori- 
bunda arizonica, 464, 487, 488, 401, 
floribunda intermedia, 464, 4o1, 
492, floribunda utilis, 464, 468, 486, 
487-491, Haenkeana, 462, heleni- 
Oides, 465, 479, 480, 481, 493, latis- 
sima, 466, 4908, Lemmoni, 462, 466, 
477-482, Lemmoni Greenei, 466, 
470-481, Metcalfei, 465, 492, 493, 
odorata, 499, 500, Olivacea, 465, 497, 
498, Richardsoni, 463, 464, 467, 
468, 471-473, 479, 486, 488, Richard- 
soni ligulaeflora, 464, 473, 474- 
476, Richardsoni macrantha, 464, 
468, 475-477, 488, 480, Richardsoni 
macrantha Nelsoni, 464, 475, Rich- 
ardsoni macrantha utahensis, 464, 
477, Richardsoni pumila, 464, 472, 
473-475. Richardsoni pumila Ma- 
couni, 464, 474, Rusbyi, 465, 493, 
494, 496, 497, subintegra, 465, 480, 
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398, texana, 466, 499, Tweediei, 
362, Vaseyi, 465, 468, 493. 494 
Hymenoxys, North America species of, 
401 

Hyospathe, 352, elegans, 352 

Hypericum aureum, 13 

Hypnum callidum, 319, conostegum, 
309, 312, 313, 315, 318-322, cupressi- 
forme, 324, glaucosum, 320, Mon- 
tagnei, 309, 310, 312, 315-317, 319, 
321, 323, 324, Poeppigianum, 313, 
317, 319, 320, rutilans, 311, 313, 319, 
scaturigenum, 314, subdenticulatum, 
313, 320, vesiculare, 309, 311-316, 
319 

Hypoxis erecta, 147, hirsuta, 147 


Idria, 48 

Ilex, 33, 128, verticillata, 141 

Impatiens aurea, 140, 146, 153. biflora, 
135, 136, 140, 146, 153, fulva, 135 

Importance of the spermogonium, 1 

Index to American botanical literature 
(1901-1903), 51, 101, 169, 449, 
(1904), 231, 305, 359, 411, 511, 577, 
617, 659 

Influence of carbon monoxide and other 
gases upon plants, 57, 167 

Inoderma, 593 

Inodermus, 593, hispidus, 595, radiatum, 


Inonotus, 341, 415, 593-602, amplec- 
tens, 594, 600, corrosus, 594, 598, 
cuticularis, 593, 596, dryophilus, 
594, 597, fibrillosus, 593, fruticum, 
594, 600, 601, hirsutus, 594, his- 
pidus, 593. 595, 596, hypococcinus, 
593, jamaicensis, 594, 597, nidulans, 
593, 416, perplexus, 504, 596, pusil- 
lus, 5094, 599, radiatus, 593, 594, 599. 
600, texanus, 504, 507, triqueter, 
593, unicolor, 593, vulpinus, 593, 
Wilsonii, 594, 508 

Ipomoea aculeata, 590, alba, 589, 591, 
bona-nox, 589, 590, 591, longiflora, 
591 

Iriartea, 350 

Iris versicolor, 135, 140, 153 

Ischnoderma, 606, fuliginosum, 606, 
resinosum, 60060 

Isnardia palustris, 135 

Isoetes melanospora, 18, Orcuttii, 18, 
riparia, 131, saccharata, 130, 131 
Ixophorus glaucus 150, 154, viridis, 154 


Jacquinia, 599 

Jasminum sempervivum, 1 

Jessenia, 352, polycarpa, 352 

Juglans, 127, 128, cinerea, 143, nigra, 
143 

Juncoides campestre, 147, parviflorum, 
401, subcapitatum, 401 


Juncus alpinus insignis, 152, 399, balti- 
cus vallicola, 399, brachycarpus, 20, 
brunnescens, 400, canadensis, 22, 
Mertensianus, 400, nevadensis, 400, 
parous, 401, Richardsonianus, 400, 
saximontanus, 400, 401, truncatus, 
399, xiphioides montanus, 400 

Jungermannia convexistipa, 198, denti- 
culata, 213, 214, lunulata, 186, patin- 
fera, 198, peruviana, 196, phyllogen- 
ides 186, tortuosa, 186, 188 

Juniperus virginiana, 143, 145 

Jussiaea diffusa, 136, repens, 136 


Kalmia latifolia, 16, 144, 145, 150 

Kansas, A new species of Asclepias 
from, 457 

Ketiicotr, W. E. Daily periodicity of 
cell-division and of elongation in 
the root of Allium, 529 

Kodex der botanischen Nomenklatur, 


Koeberlinia, 523 
Koellia flexuosa, 150 


Lachenalia luteola, 229 
Lachnocaulon Beyrichianum, 14, 20 
Lactuca scariola, 156, 157 
Laetiporus, 607, speciosus, 607 


Laportea canadensis, 148 

Lappa officinalis, 227 

Lappula angustata, 636, Besseyi, 
636, floribunda, 636, 637, scaberrima, 
637, virginiana, 152 

Laricopsis, 68 

Laurus, 128, Hollickii, 77, plutonia, 77, 
proteaefolia, 78 

Lavauxia flava, 243, 244, triloba, 243, 


244 

Lejeunea, 193, 205, accedens, 183, 184, 
201, adglutinata, 196, aemula, 219, 
angulistipa, 203, 214, calcarata, 190, 
chaerophylla, 188, 189, 190, Chitonia, 
194, 196, convexistipa, 183, 184, 198, 
decora, 218, 219, 22 denticulata, 
214, 218, 219, epitheta, 196, foliorum, 
196, leptocardia, 183, 201, 202, lunu- 
lata, 186, macrocardia, 216, 224, 
martinicensis 186, Mougeotii, 198, 
peruviana, 183, 196, serrulata, 221, 
Sieberiana, 188, stachyclada,_ 198, 
surinamensis, 198, tortuosa, 186, 
vagans, 217, vulcanica, 219, 220, 221 

Lemna minor, 134, 138 

enzites mexicana, 605, protracta, 604, 
rhabarbarina, 603, saepiaria, 603, 
striata, 604, 606, trabea, 605, umbrina, 
604, vialis, 605 

Lenzitina, 602, abietina, 602, cinna- 
momea, 602, septentrionalis, 602 

Leonurus Cardiaca, 154 

Lepidium virginicum, 154, 157. 158 
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Lepto-Uredineae, 
Lepto-Uromyces, 


241, puberulum, 241 
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Airiodendropsis, 


syphilitica, 141, 148, 


udwigia alternifolia, 136, palustris, 
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Malva rotundifolia, 154 
brunnescens, 177, cristata, Malvastrum coccineum, 7 
Glatfelteri, 177 Marasmius Copelandi, 182, perforans, 
Virginianum, 146 
154 Marchesinia, 185, Mackau, 185 
191, exocellata, 191 Marshallia graminifolia 27, ramosa, 27 
Leptorchis liliifolia, 147, 148 Massachusetts, Notes on Micrasterias 
120 from southeastern, 393 
Matawan formation, Flora of the, 67 
314, rutilans, 309, 313, Matricaria, 466, 502, 505, grandiflora, 
rutilans portoricensis, 311 501, inodora, 154 


Maxon, W. R \ new Asplenium from 


virginica, 150 Mexico, 6057 
Newberryi, 463 Mechanics of seed-dispersion in Rici- 
nus « unis, 89 
9, valida, 99 Medeola_ virginica, 147 
148, candidum, 22: Meibomi 63. 64 
Melanopus, 30, 41, marasmioides, 44 
154, 156, 157, vulgaris, Melanthium dispersum, 21, virginicum, 
sanum, 241, compactum, Melilotus alba, 152, 156, 157, officinalis, 
157 
147 Menispermites, 128 
Styraciflua, 135. 143 Menispermum canadense, 144 
127, 128, Tulipifera, Mentha, 153, spicata, 141, 153 
Mentzelia albicaulis, 566, dispersa, 566 
77, angustifolia, 77, Meripilus, 333 
Mertensia alba, 638, alpina. 640, 
American botanical, 51, 101, canescens, 640, ciliata, 638, lineari- 
359, 411, 449, 511, $77, folia, 639, ovata, 639, paniculata, 6, 
638, Parryi, 630, perplexa, 639, 
141, 146, 153, flac picta, 638, polyphylla platensis, 
inflata, 154, Nuttallii, 638, pratensis, 638, sibirica, 6, vir- 
3, 153 ginica, 145, viridis, 639, viridula, 
Chemical notes on “ bastard,” 630 
Merulius alveolaris, 327, daedaleus, 328 
152 Mesadenia floridana, 27, sulcata, 27, 
tuberos i, 27 
5 Mesembryanthemum, 63, 64 
Mesocarpus, 135 
147 Mesotaenium, 581, Endlicherianum, 582 


Drummondii, 4o8, striata, Metzgeriopsis, 205, 210 


Mexico, A new Asplenium from, 657 


ycopodium annotinum, 150, clavatum, Micrampelis lobata, 144 


um, Is lucidulum, Micrasterias americana, 395, ameri- 

150 cana recta, 395, americana spinu- 

sessilifolius, 154, virginicus, lifera, 3095, apiculata, 394, apiculata 
fimbriata, 304, conferta Novae- 

ycurus phleoides, 84 terrae, 583, denticulata, 394, depau- 
ysimachia nummularia, 146, 154, quad perata, 395, 306, depauperata Kit- 


flora 16, macro 


chelii, 396, depauperata Wollei, 396, 
fimbriata, 394, fimbriata simplex, 


Influence of car 394. furcata, 394, Kitchellii, 396, 

and other gases upon laticeps, 395 mahabuleshwarensis 

compacta, 395, muricata, 396, papilli- 

199. Bigelovii, 462 fera, 394, radiosa, 2904, radiosa 

554 Wollei, 304, rotata, 163, simplex, 
amplifolia, 76, cali 394, truncata, 395 


Capellinii, 76, grandi- Micrasterias from southeastern Massa- 


phylla, 22, pseudoa chusetts, Notes on, 393 


. speciosa, 76, tenuifolia, Mucrodictyon crassum, 94, umbilicatum, 
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Micropuccinia, 2, 3 

Mimosa, 63, 64 

Mimulus ringens, 141, 153 

Mitchella repens, 150 

Mitella diphylla, 147 

Mnium undulatum, 64 

Molinia, 4 

Mollugo verticillata, 156 

Monarda fistulosa, 153 

Monardella dentata, 641, odoratissima, 
641 

Monotropa uniflora, 148 

Morcan, T. H. Polarity and regenera- 
tion in plants, 227 

Moriconia cyclotoxon, 70 

Morus rubra, 144 

Mucronoporus, 342, circinatus, 341, 
dualis, 341, sublilacinus, 417, tomen- 
tosus 341, 346 

Munda Valli, 592 

Murritt, W. A. 
North America, 29, 325, 415, 593 

Musa, 188 

Muscari botryoides, 152 

Myosotis palustris, 135, 141, 153 

Myrica, 73, 128, acuminata, 74, cliff- 
woodensis, 73. granulosa, 74, 
hakeaefolia, 74, Heeri, 73, parvula, 
74, Schenkiana, 74, Studeri, 74, 
thulensis, 74, Torrey1, 74, Ungeri, 74, 
vindobonensis, 74 

Myriophyllum verticillatum, 135 

Myrsine, 128 


Polyporaceae of 


Nabalus albus, 154, altissimus, 154, 157 

Nasturtium officinale, 135, palustre, 135 

Neea, 612 

Negundo aceroides, 143 

Netson, A. New plants from Wyom 
ing, 239 

Nelumbo lutea, 134 

Neomeris annulata, 98, 99, Cokeri, 97, 
o& dumetosa, 98, 99, Eruca, 98, 
Kelleri, 98, 99 

Nepeta Cataria, 152, Glechoma, 152 

New Asplenium from Mexico, 657 

New North American Birches, 165 

New plants from Wyoming, 239 


New species of fungi, 

New species of Uredineae, 1 

New York, Two possible Asclepias hy- 
brids from, 457 

Newfoundland, Desmids from, 581 

Nidularia, 426 

Nigrofomes, 425, 427. melanoporus, 
425 

Nitella, 65, 135 

Nomenclature, fJotanical, 240, 263, 277 

Nomenclature of Calonyction bona-nox, 
559 


Nomenclature of the royal palms, 349 


North American birches, Four new, 
165 

North American Polyporaceae, 29, 325, 
415, 593 

North American species of Hymen- 
oxys, 461 

Note on the sexual generation and the 
development of the seed-coats in cer- 
tain of the Papaveraceae, 429 

Notes on Bahaman algae, 93 

Notes on the blackening of Baptisia 
tinctoria, 621. 

Notes on Colorado plants, 357 

Notes on Micrasterias from southeast- 
ern Massachusetts, 393 

Nuphar advena, 134 

Nymphaea, 15, advena, 134, 136, ' rbicu- 
lata, 14 

Nyssa sylvatica, 145 


Oakesia sessilifolia, 147 

Oakesiella floridana, 2! 

Observations on the germmation of 
Phoradendron, 435 

Octoclinis, 71 


Odontolejeunea, 183-192, 193, 202, 205, 
211, 213, convexistipa, 198, lunulata, 
184, 186, 188-191, mirabilis. 205, 


peruviana, 196, Sieberiana, 186, 188- 
191, subbifida, 194, 196, 197 
Odontolejeunea, Vegetative reproduc- 
tion in, 191 
Oedogonium, 135 
Yenocarpus, 351, 352, distichus, 352 
lenothera biennis, 8, 154, casepitosa, 
243, pallida latifolia, 570, triloba, 244 
Jligoneuron canescens, 652, rigidum, 
652 
isynium, 379 
Ymalia, 311, 317-320, rutilans, 313, 
314 
ymphalia, 35 
in Pisonia obtusata and its allies, 611 
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inagra biennis, 154, 157, 13 
Innia, 341, circinata, 341, tomentosa, 
341, 346 

inoclea sensibilis, 136, 140, 14! 


inonis spinosa, 50 


Inosmodium carolinianum, 6, molle, 6 
)pulaster bracteatus, 555, gilabra- 
tus, 559, intermedius, 555, 559: 
monogynus, 555, 559 
Ipuntia, 63, tuna, 64 
Irchis spectabilis, 147 
lreinotinus, 
Oreobroma nevadensis, 
357 

Oreocarya argentea, 637, cristata, 637, 
eulophus, 637, fulvocanescens, 637, 


sericea, 63 


triphylla, 
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Oreodoxa, 340-354, acuminata, 350° 


52, caribaea, 349, frigida, 351, ole- 
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racea, 35 354, praemorsa, 350, San- | Phacelia idahoensis, 636, Lyallii, 636, 


cona, 35! 
Origanum vulgare, 
Ornithogalum umbellatum, 
Orontium aquaticum, 134 
Orthocarpus pilosus, 246 
Oryza sativa, 59 


153 
146, 153 


Osmorrhiza longistylis, 147 
Osmunda 


cinnamomea, 140, 141, Clay 
toniana, 140, 141, regalis, 140, 141 
Osteruovut, G. E. Notes on Colorado 
plants, 357 
Ostrya virginiana, 143 
Oxalis corniculata stricta, 147, 154, 
stricta, 147, 154, 157, violacea, 147 
Pachylepis, 71 
Pachylophus caespitosa, 243, caules- 


cens, 571, eximius, 571, glabra, 242, 
243, hirsutus, 571, macroglottis, 571, 


marginatus, 571 


Palms, Nomenclature of the royal, 349 

Panax quinquefolium, 16, 24, trifolia, 
147 

Panicum anceps, 154, capillare, 154, 
157, 158, dichotomum, 148, 150, lati 
folium, 150, microcarpon, 148, nitl- 


obtusum, 8&8, 
sanguinale, 154, 


Seed-coats in, 


dum, 154, rostratum, 
154, 


Papav eraceac, 


156 

429 

Parkinsonia microphylla, 436 

Parnassia fimbriata, 3, palustris, 3 

Parsonsia petiolata, 

Parthenoc 
144, 

Paspalum setaceum, 154 

Pavonia racemosa, 1 

Peck, C. H. New species of fungi, 177 

Pecopteris Zippei, 67 

inadensis, 


154 
quinquefolia, 1, 


issus 


1 36, 


wn 


145 


Pedicularis 
Pelloporus 


145 
perennis, 341, 344, to 


341, 


mentosus, 341, 346, triqueter, 341 
Pengue, 461 
Penicillium, 375, glaucum, 63, 291, 294, 
300, 303 
Penium closterioides, 582, closterioides 


spirogranatum, 
582 


161, Digitus, 161, 


Pennsylvania, Phyto-geographic sketch 


of southeastern, 125 


Pentstemon acuminatus, 643, alpinus, 
643, cyathophorus, 643, glaber, 
643. oreophilus, 642, 643, pubes 
cens, 154, riparius, 643, strictus, 642, 


strictiformis, 
Peramium 


642 
pubescens, 150 


Periodicity of 


cell-division in root of 
Allium, 533 
Periodicity of elongation in root of 
Allium, 54 
Periz 


sericea, 636, sericea Ciliosa, 636 


Phaseolus, 548 

Phegopteris hexagonoptera, Phe- 
gopteris, 145, polypodioides, 145 

Phellopterus camporum, 574, 
purascens Eastwoodiae, 574 

Philadelphus, 

Phileozera, 463, 466, 467 


15, 
pur- 


48 
multiflora, 


500, 507 

Philotria canadensis, 65, 
Phleum pratense, 152, 
Phlox subulata, 


Phoradendron 


150 
californicum, 
44! 

185, 


436 
villosum, 435 
Phragmicoma 
Mackaii, surinamensis, 
Phragmidium Potentillae, 119 
Phryma leptostachya, 16, 148 
Phyllites, 75 
Phyllocladus, 72 
Physaria didymocarpa lanata, 241 
Physcomitrium turbinatum, 64 
Phyto-geographic sketch of 


calcarata, 


18s, 198 


southeast- 


ern Pennsylvania, 125 

Phytolacca decandra, 153, 157 

Picradenia, 461-508, biennis, 479, 482, 
485, canescens, 485, Cooperi, 494, 
Davidsoni, 486, 505, 508, Earlei, 492, 
floribunda, 471, 485, 486, floribunda 
utilis, 461, 486, helenioides, 481, in- 
termedia, 491, Lemmoni, 462, 477, 
178, ligulaeflora, 469-476, 486, ma 


crantha, 469 
flora, 507 


471, 475, 478, 486, multi- 
odorata, 505, odorata 
Osterhoui, 505, pumila, 460, 470, 472, 
466, 468 470, 473. 486, 
Rusbyi, 496, texana, 499, Vaseyi, 493 


sol, 


Richardsoni, 


Picradenidia, 466 

Picradeniella, 466 

Pilea pumila, 146 

Pinus delicatulus, 68, echinata, 15, 
glabra, 16, palustris, 15 

Piptoporus, 427 

Pisonia, 611-615, aculeata, 612, calo- 


phylla, 611-613, calophylla rufescens, 


613, coccinea, 612, discolor, 611, 
613, discolor longifolia, 611, 614, 
floridana, 615, inermis, 612, 614, ob- 
tusata, 611, 612, 614, Pacurero, 612, 
rufescens, 613, suborbiculata, 613 
Pisonia obtusata and its allies, 611 
Plant formations and associations of 


southeastern Pennsylvania, 133 


Plantago lanceolata, 154, 156, major, 
154, Rugein, 156, 157, virginica, 154 

Plants, Notes on Colorado, 357 

Plants, Polarity and regeneration in, 

Plants from Wyoming, New, 239 

Platanus, 127, occidentalis, 135, 143 


Piateilema, 462, Palmeri, 462 


j 

34, 135 
156 
443. 
190, 
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Platylejeunea, 198 

Plectis, 352, Oweniana, 352, 353 

Pleurotaenium Trabecula, 162 

Poa, 87, annua, 152, 154, compressa, 
152, 154, trivialis, 152, 154 

Podocarpus, 72 

Podophyllum, 531, 533, 537, 53§, pelta- 
tum, 145, 152, 154 

Pogonia verticillata, 15 

Pogonomyces, 609, hydnoides, 609, 
O10 


Polarity and regeneration in plants, 


Polemonium foliosissimum, 635, Gray- 
anum, 635, reptans, 146, 153, ro- 
bustum, 635, viscosum, 635 

Polycodium stamineum, 144, 145 

Polygonatum biflorum, 15, giganteum, 
147 

Polygonum arifolum, 22, aviculare, 157, 
dumetorum scandens, 152, hirsutum, 
14, pennsylvanicum, 152, 157, Per 
sicaria, 156, sagittatum, I4!1, scan 
dens, 152, tenue, 150 

Polypilus, 333, frondosus, 336, 
ciosus, 608, sulphureus, 608 

Polypodium vulgare, 146 

Polyporaceae of North America, 29, 
325, 415, 593 

Polyporellus, 29, 30, brumalis, 33, Poly 
porus, 33 

Polyporus, 29, 325, 427, abortivus, 422, 
Acicula, 30, 31, 34, aemulans, 31, 36, 
amygdalinus, 43, anax, 336, 338, 
arculariellus, 31, 36, arcularius, 31, 
36, 37, aureonitens, 601, Beatiei, 337, 
Berkeleyi, 337, brumalis, 33, Cal- 
ceolus, 41, 42, calvescens, 418, car 
bonarius, 29, carneofulvus, 418, caudi 
cinus, 29, 30, 31, 40, 43, chrysites, 
598, 599, cinnabarinus, 420, circi 

natus, 346, columbiensis, 31, 35, con 

fluens, 334. conglobatus, 424, con 
natus, 345, Cowellii, 31, 30, craterel 

lus, 31, 34, 43. crocatus, 417, 410, 

Curtisii, 37, cuticularis, 596, cyathi 

formis, 43, delicatus, 30, 33, de 

pendens, 348, dibaphus, 31, 33, dis- 

coideus, 31, 32, 35, dryadeus, 597, 

dryophilus, 597, dualis, 346, elegans, 

32, 37, 41, 42, endocrocinus, 595, en 

dozonus, 419, fasciatus, 29, Feather 

manni, 600, fissus, 32, 41, 42, flavo 
virens, 335, flexipes, 39, 44. focicola, 

345, fractipes, 33, 338, frondosus, 29, 

334, 336, 330, fruticum, 601, ful 

Vitinctus, 419, funalis, 608, giganteus, 

336, gilvus, 418, 419, glomeratus, 

599, 600, 601, gracilis, 43, hapalus, 

44, Hasskarlii, 423, heteromallus, 

609, hispidioides, 339, 340, hispidulus, 

4319, hispidus, 339, 340, 595, holos- 


clerus, 418, Humphreyi, 44. hydniceps, 
32, imberbis, 339, intybaceus, 336, 
$23, isioides, 418, lactifluus, 


338, lentus, 37, leoninus, 608, lepto- 


cephalus, 29, licnoides, 417, luridus, 
33. 34, Maculosus, 31, 41, melano- 
porus, 425, mons-veneris, 608, nidu- 
lans, 416, oblectans, 343, 344. obolus, 
31, 35, omalopilus, 418, pachypus, 38, 
43, parvulus, 345, pavonius, 423, 
pellitus, 609, perennis, 344, per- 
plexus, 5096, phaeoxanthus, 31, 35, 
picipes, 42, Polyporus, 31, 33, 36, 
37. poripes, 335, pruinatus, 418, pul- 
villus, 422, radiatus, 341, 506, 599, 
601, rufescens, 422, rutilans, 416, 
sanguineus, 420, 421, scabriceps, 30, 


32, Schweinitzii, 338, 339, 347, 596, 


scrobiculatus, 600, scruposus, 418, 
119, similis, 39, simillimus, 347, 
sordidulus, 419, sordidus, 419, 
spectabilis, 339, splendens, 343, 344, 
squamosus, 29 40, Sstipitarius, 39, 
13, Striatus, 423, subgiganteus, 337, 
subsericeus, 343, 344, sulphureus, 


334, 607, 608, tabacinus, 423, tabulae- 
formis, 339, tomentosus, 346, trachy- 
pus, 42, Tricholoma, 31, 3 


5. 


38, 30, 43. 44. trichomallus, 608, 
Tuba, 31, 34. Tuberaster, 29, Ulmi, 
29, 40, umbellatus, 334, 337, umbili- 
catus, 29, Variiporus, 31, 37, 


7 

varius, 42, vespilloneus, 423, virgatus, 
30, 32, xerophyllaceus, 417 

Polystictus, 340, 341, cinnamomeus, 
343, crocatus, 419, dependens, 348, 
licnoides, 417, obesus, 346, parvulus, 
341, 345, perennis, 339, 341, 344, pur- 
pureofuscus, 418, sanguineus, 421, 
Schweinitzii, 339, subglaber, 417 

Pontederia cordata, 134, 138 

Populites tenuifolius, 74 

Populus, 430, alba, 158 

Porella, 205 

Porodiscus, 348, 427, pendulus, 599 

Poronidulus, 425, 427, conchifer, 
$26 

Porto Rico, see Puerto Rico 

Portulacca oleracea, 150 

Potentilla Bakeri, 560, Blachkeana, 
560, canadensis, 119, 150, 152, 154, 
candida, 560, flabelliformis, 560, nor- 
vegica, 154, viridescens, 560 

Prenanthes alba, 154, altissima, 154 

Prestoea, 352, pubigera, 352 

Prionolejeunea, 183, 184, 185, 193, 202, 
204, 205, 211-22 , aemula, 215, 219, 
220, 221, 223, aequitexta, 217, 218, 
219, 221, angulistipa, 203, bicristata, 
219, denticulata, 213, exauriculata, 
223, 224, Helleri, 221, 222, 224, 
innovata, 215-217, 223, microdonta, 
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184, 205, 216, subobscura, 216, va- 
gans, 217, validiuscula, 216, vul- 
canica, 219 

Prosopis juliflora, 436 

Protophyllocladus subintegrifolius, 69 

Prunella vulgaris, 148, 152 

Prunus, 128, pennsylvanica, 143, sero- 
tina, 145 

Pseudocymopterus aletifolius, 574, 
anisatus, 575, montanus multifidus, 
574 

Pteridium aquilinum, 150 

Pterigophyllum pendulum, 321, rutilans, 
313 

Pteris aquilina, 150 

Pterygophyllum Montagnei, 315, pendu- 
lum, 321, rutilans, 313 

Puccinellia airoides, 87 

Puccinia, 6, 118, Actinellae, 508, alpina, 
2, australis, 4, Bakeriana, 3, cana- 
densis, 2, columbiensis, 8, cornigera, 
508, Diplachnis, 4, effusa, 2, Fer- 
gussoni, 2, Helianthellae, 4, Malva- 
cearum, 120, Parnassiae, 3, Siever- 
siae, 3, suaveolens, 119, Violae, 2 

Puerto Rico, Hepaticae of, 183 

Pycnanthemum linifolium, 151 

Pycnoporus, 415, 420, 427, cinnabari- 
nus, 420, sanguineus, 420, 421 

Pyrola rotundifolia, 147 

Pyropolyporus, 427 


Quercus, 127, alba, 143, 145, aquatica, 
22, coccinea, 143, densiflora, 182, 
digitata, 143, Emoryi, 498, eopri- 
noides, 74, falcata, 143, flexuosa, 
74, Hollickii, 74, Lyellii, 75, mary- 
landica, 145, myrtifolia, 22, nigra, 
22, 425, palustris, 143, prinoides, 75, 
Prinos, 143, rubra, 143, 145, Rudkinii, 
75, stellata, 145, virginiana, 22, west- 
falica, 74 


R 


“ 


adula, 205, complanata, 209, Hedin- 
geri, 208, tjibodensis, 208 

Ranunculus abortivus, 147, 152, bul- 
bosus, 152, fascicularis, 147, Ficaria, 
147, septentrionalis, 152 

Ravenelia Caesalpiniae, 5, portori- 
censis, 5 

Regeneration in plants, 227 

Relation between cell-division and 
elongation, 549 

Relationship of Macrophoma and Di 
plodia, 551 

Respiration of fungi, Effect of chemical 

irritation on, 


Revision of some species of Ectro- 
pothecium, 309 

Rhamnus, 128 

Rhapidophyllum MHystrix, 16, 19 
Rhipocephalus Phoenix, 94 


Rhizopus, 375, nigricans, 63 

Rhododendron nudiflorum, 144 

Rhus glabra, 145, 157, radicans, 144, 
145, 154, 157 

Rhynchospora Baldwinii, 19, ciliaris, 19, 
ciliata, 19, solitaria, 15, 19, Tracyi, 


Riccia, 18, Sullivantii, 17 

Ricnarps, H. M. Influence of carbon 
monoxide and other gases upon 
plants, 57, 167 

Ricinus communis, 

Riddellia, 507 

Robinia pseudacacia, 377 

Rontnson, W. J. Spines of Fouquieria, 
15 

Rocky Mountain flora, 399, 555, 63 

Romellia, 325, 338, 427, sistotre- 
moides, 339 

Root of Allium, Daily periodicity in, 
529 

Roripa Nasturtium, 135, palustris, 135 

Rosa lucida, 135, MacDougalii, 561, 
nutkana, 561, oreophila, 561, Un- 
derwoodii, 560 

Royal palms, Nomenclature of the, 349 

Roystonea, 351, 352, borinquena, 349, 
oleracea, 354, regia, 352 

Rubus, 155, canadensis, 154, nigrobac- 
cus, 135, 136 

Rudbeckia hirta, 153, 1 
136, 141, 153, 15 

Rumex acetosella, 154, 156, crispus, 156, 
157, obtusifolius, 156, 

Russula, 148, luteobasis, 

RypperGc, P. A. Studies on the Rocky 
Mountain flora, 399, 555, 631 

Rydbergia, 462 


laciniata, 


wn 


57 
179 


Sagittaria heterophylla, 138,  isoeti- 
formis, 14, latifolia, 136, 137, 138, 
pusilla, 138, rigida, 138, subulata, 
138, variabilis, 136 

Salix 127, 128, 430, alba, 135, 136, bella, 
403, floridana, 21, pachnophora, 
403, subcoerulea, 403, tristis, 145 

Satmon, E. Revision of some spe- 
cies of Ectropothecium, 309 

Salomonia commutata, 147, 153 

Salvia lyrata, 152, 153 

Sambucus canadensis, 135, 136, 137, 
141, 144 

Sanguinaria, 429-433, canadensis, 16, 
147 

Sapindus Morrisoni, 78 

Saponaria officinalis, 154, 156 

Sarracenia tlava X minor, 22, purpurea, 
23, 141 

Sassafras, 127, 128, officinale, 143, pro- 
genitor, 78, Sassafras, 143, 145 

Saxitraga virginiensis, 146 

Schizophyllum alneum, 604 
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Schoenocrambe decumbens, 409, lini- | 
folium, 410 

Scirpus, 140, 152, lacustris, 139 

Scolochloa festucacea, 86 


Scutellaria integrifolia, 153, serrata, 
47 

Scutiger, 335, 427, griseus, 32 

Sedum, 4 

Seed-coats in Sanguinaria, 431 
Seed-dispersion in Ricinus communis, 


Mechanics of, 89 

Senecio aureus, 153, aureus Balsamitae, 
150, Balsamitae. eremophilus, 
406, Fendleri lanatus, 358 

Sequoia, 72, gracillima, 69, heterophylla, 
69, Langsdorfii, 69, Reichenbachi, 68, 


150, 


69 

Serda, 602 

Sericellae, 180 

Sesia, 593, 602-606, Berkeleyi, 602, 
604, 606, hirsuta, 602, 603, 605, palli- 
dofulva, 602, 605, striata, 602, 604, 
606 


Setaria glauca, 150, 154, 156, viridis, 
154 
Suaw, C. H. Note on the sexual gen- 


eration and the development of the 


seed-coats in certain of the Papa- 
veraceae, 429 

Sicyos angulatus, 144 

Sideranthus annuus, 653 

Sieglingia seslerioides, 154 


Sieversia turbinata, 3 

Silene Antirrhina, 407, Antirrhina 
pauperata, Antirrhina 
carifolia, stellata, 

Sinapis alba, 61 


de- 


408, vac- 


407, 145 


59, 


Sisyrinchium anceps, 154, angusti- 


folium, 382, bellum, 379, 380, 384, 
388, 380, 391, Eastwoodiae, 380, 
385, fumereum, 380, 387, grandi- 
florum, 370, Greenei, 380, 383, 384, 
halophilum, 380, 381, 383, hespe- 
rium, 380, 390, idahoense, 383, 
leptocaulon, 380, 381, 383, Macounii, 
380, occidentale, 382, oreophilum, 
380, 381, 383, sarmentosum, 383, 
segetum, 382 

Sisyrinchium, Studies in, 379 

Sitanion longifolium, 87 

Sium cicutaefolium, 153 

Smelowskia americana, 556,, lineari- 
loba, 555 

Smilacina racemosa, 147 

Smilax, 144, 590, ecirrhata, 21, glauca, 
145, herbacea, 147, rotundifolia, 145 


Smuts, West American, 83 

Solanum carolinense, 157, Douglassii, 
641, interius, 641, 642, nigrum, 641, 
nodiflorum, 642, pterocaulon, 642 

Solea concolor, 


145 


INDEX 


Solidago, 155, 158, amplexicaulis, 26, 
bicolor, 148, caesia, 148, 153, canaden- 
sis, 651, elongata, 651, humilis, 652. 
laevicaulis, 649, missouriensis, 651, 
mollis, 8, nana, 650, nemoralis, 


polyphylla, 651, procera, 651, pube- 


153; 


rula, 150, pulcherrima, 650, radula, 
650, radulina, 650, Riddellii, 26, 
rigida, 652, rigida humilis, 652, 


rubra, 649, rugosa, 153, 141, scopu- 


lorum, 649, serotina, 153, 650, 651, 
serra, 650, viscidula, 65: 

Sophia, 483, incisa, 556, intermedia, 
556, leptophylla, 556, purpurascens, 
556, ramosa, 556 

Sorosporium contortum, 83, Erioch- 
loae, 8&4 


Spathyema foetida, 140, 141, 153 

Specularia perfoliata 152, 154 

Spermogonium, Importance of the, 113 

Sphaeralcea Crandallii, 564, grandi- 
flora, 565, rivularis, 564, 565 

Sphaeria, 554 

Sphaeropsis palmarum, 554 

Spines of Fouquieria, 45 

Spiraea discolor, 559, dumosa, 559 

Spirodela polyrhiza, 134, 135, 138 

Spirogyra, 135 

Stachys palustris, 136, 137, 141, scopu- 
lorum, 640, teucriformis, 640 

Stanleya glauca, 409, integrifolia, 409 


Staphylea trifolia, 144 

Staurastrum crenulatum, 584, dubium, 
583, echinatum, 163, Johnsoni, 163, 
164, Johnsoni coloradense, 163, 


leptocladum, 164, 
Steironema ciliatum, 
Stellaria longifolia, 
Sterculia clitfwoodensis, 
Sterigmatocystis, 


nanum, 584 
153 

153 

78 

nigra, 63. 


295, 


300, 

291, 294, 

Stipa eminens Andersonii, 88, Vaseyi, 
87 


301 


Holacantha, 523 
Strilia, 340, cinnamomea, 341, 
Strobilites inquirendus, 82 
Strophostyles angulosa, 
Studies in the Asclepiadaceae, 157 
Studies in Sisyrinchium, 379 
Suida interior, 572, stolonifera, 572, 
573. stolomifera riparia, 573 
Symphoricarpos oreophilus, 247, 
nensis, 
Symplocarpus, 


Stomata of 


152 


246 

141 

Syndesmon thalictroides, 147 
Syntherisma sanguinalis, 154, 156, 157 
Syntrichopappus Lemmoni, 499 
Syringa, 48 


Taeniostrobus, 446 
Talinum teretifolium, 
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Taraxacum officinale, 152, 
152, 156 

Taxilejeunea, 212 

Taxodium distichum, 333 

Taxonomic importance of the spermo 
gonium, 113 

Tetmemorus, 581, Brebissonii turgidus, 
582, laevis, 582, minutus, 582 

Tetragonotheca helianthoides, 24 

Tetraneuris, 462, 508 

Teucrium occidentale 640 

Thalesia uniflora, 147 

Thalictrum dioicum, 145, 
135, 136, 140, 146, I5§ 

Thaspium aureum, 147, 
aureum, 147, 153 

Thecaphora Thornberi, 88 

Thelephora, 42 

Thuites Hoheneggeri, 71 

Thysanella fimbriata, 12 

Thysano-Lejeunea, 183 

Tiarella cordifolia, 147 

Tilletia pulcherrima, 88, Wilcoxiana, 
88 

Torrubia, 612-615, Bracei, 614, 615, 
Cokeri, 613, 615, discolor, 613, 615, 
floridana, 615, imermis, 614, 615, 
longifolia, 614, 615, obtusata, 612, 
615, opposita, 612, rufescens, 613, 
615, suborbiculata, 613, 615 

Touterea laciniata, 565, multiflora, 
565, sSimuata, 566, speciosa, 565, 
5606 

Trachylejeunea, 202, 2, 213 

Trachyphytum gracile, 566 

Tradescantia comata, 20, 
145, 153 

Trametes, 599, benzoina, 607, 
barina, 420, ocellata, 610 

Tricalycites papyraceus, 81 

Tricarpellites striatus, 81 

Trichaptum, 608, 609, 
lum, 608 

Tricholoma viscosum, 178 

Trichomanes radicans, 214, 
214 

Trichostema dichotomum, 154 

Trientalis americana, 147 

‘Lrifolium 
arvense, 156, aureum, 150, hybridum, 
152, 158, pratense, 152, 154, 156, pro- 
cumbens, 152, 154, repens, 154 

Trillium erectum, 15 

Triodia cuprea, 154 

Triosteum perfoliatum, 145 

Triticum vulgare, 59 

Tsuga canadensis, 149, 150 

Two new species of American wild 
bananas with a revision of the generic 
name, 397 

Typha angustifolia, 140, latifolia, 134, 
136, 138, 140 


polygamum, 


w 


trifoliatum 
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5 

virginiana, 

cinna- 


trichomal- 


rigidum, 


Taraxacum, | 


agrarium, 150, 152, 154,| 
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Tdotea conglutinata, 94, flabellata, 94, 
Flabellum, 04 

Tlmus americana, 143, 155 

Ilva pavonia, 423 

Tredineae, New species of, 1 

lredo Parnassiae, 3, superior, 5 
Iromyces, 118, Cayaponiae, 2, Helleri- 
anus, 2, Pavoniae, 1, Valerianae, 
3 

'rticastrum divaricatum, 147 

stilago caicara, 85, echinata, 8&6, 
Hieronymi, 87, hypoditis, 86, lycuroi- 
des, 84, Scolochloae, 86, strangu- 
lans, 87 

Ivularia floridana, 21 
perfoliata, 15, 147, 


, grandiflora, 147, 
153, puberula, 21, 
sessilifolia, 21, 147 


= 


Taccinium stamineum, 144 

agnera racemosa, 15, 147, 153 

‘att, A. M. Studies in the Asclepiada- 

ceae, 457 

Valeriana edulis, 645, ovata, 645, pur- 
purascens, 645, septentrionalis, 645, 
trachycarpa, 645 

Valerianella chenopodifolia, 146, 153 
Vallisneria spiralis, 133 
Vegetative reproduction in 
jeunea, 191 

Veratrum viride, 140, 141, 153 
.crbascum Blattaria, 150, 154, 156, 

| Thapsus, 154, 156, 157 

| Verbena hastata, 157 

Vernonia noveboracensis, 141, 153 
Veronica americana, 134, officinalis, 
154, serpyllifolia, 154 

Vesicularia, 311, 317-320, conostega, 
318, malachitica, 309, 311, 312, 317 
Viburnum, 79, acerifolium, 144, 145, 
dentatum, 144, 145, Hollickii, 80, 
mattewanense,  prunifolium, 
144 

Vicia faba, 59, 61 

Viola, 153, blanda, 147, canina Muhlen- 
bergii, 147, labradorica, 147, Langs- 
dorfii, 2, orbiculata, 2, palmata, 147, 

| pedata, 147, pubescens, 147, rotundi- 
folia, 150, tripartita glaberrima, 16, 
villosa, 147 

Vitis aestivalis, 144, 
labrusca, 144, 
144 

Volvox, 135 


“=< 


Odentole- 


cordifolia, 144, 
riparia, 144, vulpina, 


Washingtonia longistylis, 147 

Watterson, A. Effect of chemical irri- 
tation on the respiration of fungi, 
291 

West American smuts, 83 

Widdringtonia, 70, 71 

| Widdringtonites, 70 
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Wolffia brasiliensis, 134, 138, colum- | Xanthochrous, 341, 599, tomentosus, 346 
biana, 134, 138 Xanthorrhiza apiifolia, 16 
Wyoming, New plants from, 239 Xylaria, 44 
Xylometron sanguineum, 421 
Xanthidium antilopeum, 163, armatum, Xylopilus, 424, crassus, 424 
583, hastiferum, 163, hastiferum 
Johnsoni longispinum, 163, hasti- Zea Mays, 59 
ferum Toweri, 163 Zizania aquatica, 136, 138 
Xanthium glabratum, 156, 157, struma 
rium, 156 
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1901. 
Vol. 11, No. 2; price, $1.75: 


Hazen, T. EB. The (otsricaceae and Chaetophoraceae of the United States. Pages 
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